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More than half a century in the commun¬ 
ications business has made Henry Radio a 
tradition, and our original commitment to the 
amateur radio fraternity is no less important 
today than it was then. Over these many years 
our products and services have expanded to 
include a complete line of superb quality high 
power HF linear amplifiers and solid state VHF 
and UHF amplifiers. Our own Tempo line of 
synthesized handhelds for amateur use at 144, 
220 and 440 MHz has now expanded to include 
commercial channelized handhelds and solid 
state amplifiers, all FCC type accepted. We are 
also a major manufacturer of a broad Irne of 
industrial and medical RF power supplies and 
plasma generators providing reliable 
continuous duty HF and VHF in the power 
range of 500 to 10,000 watts. 

If your requirements fall into any of these areas 
Henry Radio may have just what you're looking 
for. We guarantee to provide the same 
personal service and superior products that 
has enabled us to serve the free world's 


communications needs for 53 years.The name 
"HENRY" has always symbolized quality, 
reliability, responsibility and service. What 
more can we say? Tell us how we can help you 
with your communications aqd R.F, power 
requirements. 

Henry Hadie 

2050 S. Bundy Dr , Los Angeles. CA 90025 (213) 820-1234 

931 N Euclid Anaheim. CA 92801 714) 772-9200 

Butler, Missouri 64730 l816l 679-3127 















Theta 7000E 



r fljp 



The perteci addition to any 
amateur radio installation! 
Complete, automatic send/ 
receive of Morse code tew) 
Baudot code {RTTY) and ASCII 
code (RTTY) Works with 
any video monitor 


M icroprocessor-Control led 
Communications 
Terminal 


Model 7000 Drake Theta 7000E Terminal 
Model 7009 Drake TR-930 Video Monitor 


Suggested 

List 

$1095.00 
$ 185*00 


New versatility 
lor the old bear 


m your siahon 


7 Channel Battery Back-Up Memory, the Theta 7000E has 
seven keyboard-selectable, non volarrle. random access 
memory channels each of which can hold 64 characters Data 
in these memories is alterabfe ai any time and ts retained 
when power is removed Messages m these memory channels 
can be repeated 1 lo 9 times via keyboard command AH 
channels may be daisy chained tor continuous read-out. 
Channel number in use is indicated on display 

Wide Range of Transmitting and Receiving Speeds, 5 to 50 

wpm in Cw wdh aulotrack on receive Standard RTTY speeds 
ol 60, 67, 75, and 100 wpm Baudot code and 110. 150, 200, and 
300 Baud ASCIt code. 

Sett Contained Demodulator, three^step shill selects either 
170 Hz 425 Hz or 850 Hz shift with manuaf fine tune control 
ol space channel lor odd shifts, High/low tone pair select 
Mark only or Space only copy capability tor selective fading 

CONVENIENT KEYBOARD FEATURES, automatic keyboard operated 
transmit, jKOX't or manual keyboard transmit Unshift on space, reverts 
In LETTERS case alter reception of each space character m Baudot 
code CFt/LF is automatically inserted every 60. 72 or 80 characters 
wf 1e transmitting Cw identification, in RTTY mode Echo function, 
prerecorded cassette tapes can be read and iransmnied Tesl 
messages, RY and QBF Transmit word mode, characters can be 
transmitted in word groupings 


Crystal Controlled AFSK Modulator 


High Tone Parrs 

Shift 

1 70 Hi 

425 Hz 

850 Hz 


Mark 

2125 

2125 

2125 


Space 

2295 

2550 

2975 

Low Tone Pans 

Shift 

3 70 Hi 

425 Hz 

850 Hi 


Mark 

1275 

1275 

1375 


Space 

1445 

1 700 

2125 


* Printer Interlace for Hard Copy, ail modes for parallel ASCII printers 
Loop keyer lor conventional teleprinters * Composite Video Output, for 
any standard video monitor * Kansas City Standard AFSK Output, KCS 
lone pair tor ASCII * Large Capacity Display Memory, two page display 
memory contains 32 X 16 imps per page * Split-Screen, with a 
keyboard command the display can be divided in I wo the upper half 
for transmit and I hr* lower half for receive Messages can be composed 
while receding ■ Butler Memory, 53 character type-ahead keyboard 
buffer * Word Wrap Around, in receive mode word wrap-around 
prevenis the last word on a line Irom becoming split in two Moves 
whoie word to next line * Automatic Letters Code Insertion, M desired, 
LETTERS (diddle) code can be transmuted continuously in a pause of 
transmitting from I he keyboard ■ Audio Monitor, a bum m audio 
monitor circuit with auiomahc Eransmif/recpive switching enables 
Checking of (he Transmit;receive tones ■ Transmitter Keying Circuitry, 
keys either grid block, caihode keyed, or solid-stale transmitters * 
Rower Requirement, Thu Theta 7000E requires only 13 6 Vdc a i amp 
Plugs into 13 6 Vdc accessory jack on PS7 or PS75 power supplies * 
Effective Packaging lor RFI Protection, well designed meial cabinet arid 
protective circuits prevent RFI * Terminal Size 158' W x M 8' D x 
4,7*H (40 x 30 x 12 cm) * Weight: 11 lbs 15 kg) * Monitor Size: 8 7 H W * 
9.8' D * 8,9 H (22 1 x 24 1 * 22 6 cm) * Weight; 11 lbs (5 kg] 



Model 1230 LA7 Line Amplifier $49.95 Suggested Lis: 


Line output input levels as low as 15 mV rms 
\47 kilohm) will result in an output of 1 mW 
nominal into a 600 ohm balanced line Output 
level adjustable by internal pre-se: level 
control Interfaces low level audio to Rf TY 


terminal unit or phone line that require!- a 600 
ohm 5a fa need/unbalanced input One 36 
phono U phono i abfe supplied * Size 4 5’L ■ 
1 TH x 2 5 W n 1 4 * 3 3 x 6 4 cm) Weight: 

3 tbS ( 14 kgr 


Spweffl&tttone. Mvmhkittty *ntf pace* subject to change without notice ot obtig niton 
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540 Richard Si M-amisbutg Qlw> 453-1? USA 
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The introduction of the "WAYFARER by Yaesu is the beginning of a new era in compact solid state 
transceivers. The FT-707 "WAYFARER offers you a full 100 watts output on 80-10 meters and operates 
SSB, CW, and AM modes. Don't let the small size fool you! Though it is not much larger than a book, this is a 
full-featured transceiver which is ideally suited for your home station or as a traveling companion for mobile 
or portable operation. 

The receiver offers sensitivity of .25 uV/IOdB SN as well as a degree of selectivity previously unavailable in a 
package this small. The "WAYFARER comes equipped with 16 poles of IF filtering, variable bandwidth and 
optional crystal filters for 600 Hz or 350 Hz. Just look at these additional features: 


FT-707 with Standard Features 

• Fast/slow AGC selection 

• Advanced noise blanker 

• Built-in calibrator 

• WWV/JJY Band 

« Bright Digital Readout 

• Fixed crystal position 

• Factory-instal ed WARC bands 

• Unique multi-color bar metering—monitors 

signal strength, power output, and ALC voltage. 


FT-707 with Optional FV-707DM 
& Scanning Microphone 

• Choice of 2 rates of scan 

• Remote scanning from microphone 

• Scans in 10 cycle steps 

• Synthesized VFO 

• Selection of receiver/transmitter functions 

from either front panel or external VFO 

• “DMS" (Digital Memory Shift) 


Impressive as the 'WAYFARER' is its versatility can be greatly increased by the addition of the FV-707DM 
(optional). The FV-707DM, though only one inch high, allows the storage of 13 discrete frequencies and with 
the use of "DMS" (Digital Memory Shift) each memory can be band-spread 500 KHz. These 500 KHz bands 
may be remotely scanned from the microphone at the very smooth rate of 10 Hz per step. 


The FT-707 ‘ WAYFARER" is a truly unique rig. 

See it today at your authorized Yaesu Dealer. 

The radio. Y„ '■ 

YAESU ELECTRONICS COfiP., 6851 Walthall Way, Paramount, CA 90723 • (213) 633-4007 
YAESU ELECTRONICS Eastern Service Ctr.,9812 Princeton-Glendale Rd.,Cincinnati,OH 45246 
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by Skip Tenney 


We asked for it and we sure got it. We've received a huge response to our survey in the May issue. It was 
designed to find out just who you our readers are, what your Amateur Radio interests are, what you think of the 
job we're doing, and what changes if any you would like to see in the magazine as we continue to work to fine 
tune the combined ham radio! HORIZONS that we put together earlier this year. 

The number of returns and the amount of information we've collected are virtually overwhelming. Not only 
did we get a tremendous response to the questionnaire itself, but we also received a large number of thoughtful 
and very helpful letters from readers who felt that the necessarily limited questions we had asked did not give 
them enough of an opportunity to properly express themselves. We have already put many days of effort into 
trying to reduce this information into a useful and meaningful form. It isn't enough just to come up with the raw 
percentages of answers given to each question. We are putting a good deal of effort into cross-tabulating this 
data in order that we may learn just why those who like what we're doing feel that way, and why those who 
think we're going astray hold their opinion. 

Many of the answers came out much as we had expected. Former HORIZONS readers missed their old 
magazine, but were increasingly satisfied with the changes we have been making, while some former ham radio 
readers lamented the changes to their favorite magazine. At the same time many offered constructive ideas as 
to what they would like to see in the magazine. Perhaps the most exasperating part has been the several 
features which seem to show up at both extremes of reader opinion. One group of readers will list a feature as 
most disliked while a similar sized group think the same item is the best part of the magazine. 

It was very interesting to find out just who our typical readers are. For instance, we learned that engineers and 
technically employed people were the largest single active job category among former HORIZONS readers. We 
expected this from ham radio readers, but it came as quite a surprise to find out that 45 percent of all our readers 
are in that category. 

By now you are probably wondering just how our report card came out. Have we been doing a good job or 
haven't we since combining our two magazines into one publication? Well 56 percent said that they like us as 
much or even better than before, while 44 percent preferred our previous approach, when we were publishing 
two separate magazines. And even among those who preferred our previous approach, very nearly half listed 
the new ham radio as their favorite Amateur Radio publication. These figures represent a great number of loyal 
readers. 

Although not as high as we might like, these numbers do offer us very real encouragement. We're looking 
very carefully at the group who feel the new magazine is not as much to their liking as before and we'll be trying 
to offer a bit more to them while at the same time continuing to appeal to those who say we're doing just fine 
now. 

Although we are far from having completely digested all of what you've told us, we are going to begin 
responding to your stated preferences by running a number of articles which will be a bit more in the traditional 
ham radio mold — although whenever possible we will try to edit them so that the reader who is technically less 
sophisticated can also learn a lot from them. Every reasonable effort shall be made to maintain ham radio's pre¬ 
eminent technical reputation, while at the same time we maintain the greater balance we feel we've given to 
ham radio in recent months. 

While we're on the subject of new features, it is with a great deal of pleasure that we direct your attention to a 
new series of license-upgrading articles by Robert L. Shrader, W6BNB, which starts in this issue. He is the 
author of the extremely popu\ar license text Electronic Communication, which is by far the most thorough study 
guide in print for all FCC exams, both Commercial and Amateur. Bob's very complete yet easy to understand 
way of presenting material has led to many, many successful exam papers. His new series here in ham radio will 
add to that reputation I am sure. In fact, even many of you who are not in the process of upgrading will find this 
review of the technical basics valuable. Even our staff has been learning from Bob. 

We've still got quite a way to go in evaluating and learning from the data you've given us (in fact we're still 
receiving over 25 replies each week), but when it's all over I think all of us, readers and editors, will find this time 
taken to reflect on where we stand and where we are going to have been very well spent. I'd personally like to 
thank all of you who have helped make this survey so successful. We have what we feel is the best magazine in 
Amateur Radio and we want to do everything we can to strengthen and further solidify that position. 

Skip Tenney, W1NLB 
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Amateur Communications using Space Age Techniques 



ICO M's smallest 2 meter FM mobile, the IC-25 A offers 
extremely compact size (5 W x 2" *7" deep) without 
sacrificing features: 25 watts, 5 memories, 2 scanning 
systems, priority channel, 2 VFO's and touchtone iM HM-8 
microphone standard. _ 


IC-290A has features to make 
multimode mobile a snap. 2 VFO's, 

5 memories, priority channel, memory and 
band scanning, squelch on SSB, selectable AGC and NB 
and R1T. Vouchtone ,M encoding provided with HM-8 
microphone standard. 


and affordable, the IC-22U 

offers simplicity with ease of operation. 

Easy to use push buttons for up and down 
tuning. 800 channels at the push of a button. 
4 MHz coverage. EX-199 optional remotable 
frequency selector. 


jjj^^^tnobile transceiver for working 
FM repeaters or sideband simplex, 
local or DX, 3 memories, 2 VFO's, scanning, 


squelch on SSB. 


2112-116th Avenue NE, Bellevue, WA 98004/3331 Towerwood Drive, Suite 307, Dallas, TX 75234 


CD 



AIT Ha led *pec ificaiioni mre approximate and subject to change- without notice or obligation, Alt ICOM radios ttpillicanlly Mtcced fCL regulation* limiting iptlriout cmituom 
























comments 


on-air tune-up 


Dear HR: 

I enjoy Bob Locher's DX stories, 
but he certainly does not set a good 
example for the young aspiring DXer. 
Bob says, " 'OK Jerry, I hear him. 
Thanks a lot.' I move my VFO a cou¬ 
ple of kHz above him and start tun¬ 
ing. The linear plate current, grid cur¬ 
rent, and rf output start climbing as I 
advance the exciter drive control." 

Well, his rig blew — as should all 
who tune up in the band. No, I really 
don't mean that. But I guess Bob has 
never heard of a dummy load! Hey! 
The bands are full of creeps who tune 
their rigs on the bands. I for one am 
persistently plagued by tuner-uppers 
on stations I am working, and it 
seems invariably it's the really weak 
ones too! 

When it comes right down to it, a 
dummy load is so darned easy to 
switch in for tune-up that it really is 
ridiculous not to use one. They are 
cheap too! 

Fred Streib, W6NA 
Palo Alto, California 


Yes, / do tune up on the band, as 
does virtually everyone else. / have a 
dummy load, an excellent one, and / 
can switch it on line in a second or so. 
And, on the frequencies / operate on, 
it is virtually dead flat. 

But my antennas are noti They dis¬ 
play good SWR readings on the fre¬ 
quencies / normally operate on, but 
they are not perfect. Not only that, 
but they change a bit depending on 
the weather conditions. Wind or rain 
will change their characteristics 
slightly. 

So, if / load up into my dummy 
load, / still have to retune once I am 
into a real antenna, or face poor har¬ 
monic rejection from a mistuned 
final, not to mention stress on the 
finals. 


/ do have preset tuning points 
marked on all my gear, and almost in¬ 
variably I can complete a tune-up in 
less than five seconds of key-down 
time on the air. And / always check 
the frequency before / do to insure 
that / cause no intereference. 

"No tune up" would be really nice, 
but in the real world using the equip¬ 
ment most Amateurs use it is impos¬ 
sible, even with solid-state finals 
which often require an antenna tuner 
with them. But, as Mr. Streib sug¬ 
gests, we have an obligation to avoid 
QRMing another QSO. 

Bob tocher, W9KNI 
Deerfield, Illinois 


baluns 

Dear HR: 

I read with interest the fine article 
entitled "A Coreless Baiun" by Roy 
N. Lehner, WA2S0N, in the May, 
1981, issue of ham radio magazine. 

The first reference to this interest¬ 
ing device was in the Collins Radio 
Company's "Single Sideband Man¬ 
ual" (1965). Unfortunately, no con¬ 
struction data was given. I built sev¬ 
eral coaxial baluns and made meas¬ 
urements on them; in the February, 
1966, issue of CQ magazine I gave 
several practical designs in an article 
entitled "A Broadband Baiun for a 
Buck." 

A replica of this design has ap¬ 
peared in each edition of the Radio 
Handbooks 14years. Additional in¬ 
formation on similar balun designs is 
included in the 21st edition of the 
handbook, which is published by 
Howard W. Sams Co., and available 
through Ham Radio's Bookstore. 

Also discussed in the Radio Hand¬ 
book are the small, air-core baluns 
wound of Formvar or enameled wire. 
Roy, WA2S0N, claims the coaxial 
design is "much better" than the 
enameled wire balun, but this is like 
comparing apples and oranges. Each 
balun design has attributes that the 
other does not possess. 

The enamel wire, air-wound balun 


is more compact than the coaxial de¬ 
sign, weighs less and is not subject to 
coaxial cable "cold flow," wherein 
the center conductor migrates about 
and may short out to the shield — es¬ 
pecially when the cable is wound into 
a small-diameter coil. And when 
properly designed, the enamel-wire 
balun has a somewhat greater fre¬ 
quency range of operation than the 
coaxial balun; that is, it is more 
"transparent" to the antenna system, 
as far as induced SWR goes, than is 
the coaxial design. 

The coaxial cable balun, on the 
other hand, can probably withstand 
more brute power than the wire balun 
because of the higher breakdown 
voltage of the cable. Over the normal 
operating range, at normal ham 
power levels, there isn't much choice 
between the designs except on the 
basis of size or weight. 

So you pays yer money and takes 
yer choice. But don't write off one 
particular balun design as being 
worse than another one. It isn't. 

William I. Orr, W6SAI 

San Carlos, California 

nit-picker 

Dear HR: 

In the May, 1981, edition you have 
an article by John W. Frank, 
WB9TQG. This is a very interesting 
concept and will be of some help to 
the Amateur community. I wish I had 
thought of it. 

But being the nit-picker that I am, I 
couldn't help but notice two errors. 
The first is the use of the symbol K 
(eq. 2). This is usually used to desig¬ 
nate a constant, not a reflection coef¬ 
ficient, which is designated by the 
symbol p. In the interest of clarity, 
the correct symbol should be used. 

Second is the assertion that SWR 
will increase line losses. To examine 
this point let's look at a line of unit 
length with a 3 dB loss per unit 
length. With a generator and load 
matched to this line we find that 
when 100 watts is delivered into this 
line only 50 watts is delivered to the 
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MORE KEYER FEATURES 

FOR LESS COST 


MM-1 


AEA Invites You to Compare the AEA Keyer Features 
to Other Popular Keyers on the Market. 

KT-1 MT-1 CK-1 


MK-1 


□ □an 

□ a a m 



MorseMatic™ Keyer Trainer Morse Trainer Contest Keyer Morse Keyer 


IMPORTANT KEYER AND/OR 
TRAINER FEATURES 


Speed Range (WPM) 


Memory Capacity (Total Characters} 


Message Partitioning_ 


Automatic Contest Serial Number _ 


Selectable Dot and Dash Memory 


Independent Dot & Dash (Full) Weighting 


Calibrated Speed, 1 WPM Resolution 
Calibrated Beacon Mode 


Repeat Message Mode 


Front Panel Variable Monitor Frequency 


Message Resume After Raddle Interrupt 


pi 

' 


AEA AEA 
MM-1 KT-1 


2-99 1-99 


500 


Soft 


Yes 


Yes Yes 


Yes Yes 


Yes 1 
Yes ^ 


Yes 1 


AEA 

MT-1 


1-99 




i 


k 


Yes 


AEA 

CK-1 


1-99 


500 


Soft 


Yes 


Yes 


Yes 


Yes 


AEA 

MK-1 


2-99 


A 


8*50 


400 


Hard 


Yes 


Yes 


Yes 






Yes 




Yes 


Yes 


No 


No 



COMPETITOR 
B C 


5-50+ ? 


100/400 400 


Hard 


No No 


No 


No No 


Yes 


D 


8-50 


NO 

No 

No 

Yes 

Yes 

Yes 



Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


No 

No 

Yes 

Yes 

Yes 

Yes 

No 

No 


Real-Time Memory Loading Mode 

Yes 


Automatic Word Space Memory Load 

Yes 


Instant Start From Memory 

Yes 


Message Editing 

Yes 

-- 





■MM 




Yes 


Yes 


Yes 


Yes 


Yes 

Yes 

No 

No 

No 

Yes 



Automatic Trainer Speed Increase 


Five Letter or Random Word Length 



Yes 


Test Mode With Answers 

Yes 

Yes 

Yes 

Random Practice Mode 

Yes 

Yes 

Yes 

Standard Letters, Numbers, Punctuation 

Yes 

Yes 

Yes 

All Morse Characters 

Yes 

Yes 

Yes 


Bfe a 







\ *. t 


Advertised Price 


OPTIONS: 

MT-1P (portable version of MT-1) with 
batteries, charger earphone 

ME-1 2000 character plug-in memory 
expansion for MM-1 

AC-1 600 Ma. 12 Volt wall adaptor for 
MM-1 with ME-1 

AC-2 350 Ma. 12 Vblf wall adaptor for 
all AEA keyer and trainer products 
except MM-1 w/ ME-1 

DC-1 Cigarette lighter cord for all AEA 
keyers and trainers except MT-1 P 

MT-1K Factory conversion 
of MT-1 to KT-1 


$199 95 $129.95 $99,95 $129.95 $79.95 $139.95 $ 99,50/ $229, 

$139,50 


M 


Yes 


No 


$129,95 


$139.95 
$ 59,95 
$ 14,95 


$ 9,95 
$ 5,95 

$ 40.00 


All our keyers (except the MT-1) will operate with any popular 
single lever or lambic squeeze paddle and will key any type of 
modem amateur transmitter with no external circuitry required, AEA 
keyers are as easy to operate as a four function calculator. The 
internal AEA computers are all pre-programmed for the features 
shown above. Each AEA product is fully RF protected and receives 
a complete elevated temperature bum-in and test before it is shipped 
from the factory. 

Ask a friend how he likes his AEA keyer compared to anything 
else he has ever tried, then JUDGE FOR YOURSELF. See the 
AEA keyer and trainer family at your favorite dealer. 

Advanced Electronic Applications, inc., P.0, Box 2160, 
Lynnwood, WA 98036. Call 206/775-7373 


PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT 
NOTICE OR OBLIGATION 


M =M 


Brings you tne 
Breakthrough! 


the 


More Details? CHECK-OFF Page 98 
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load, the remaining 50 watts being 
"lost" in the line. This confirms the 3- 
dB loss factor. Now then, if we mis¬ 
match the load such that it is infinite 
(or as near as we can get to oo) we 
can make another measurement and 
find that the SWR is very high and 25 
watts now show up on our (direction- 
ally coupled) wattmeter at the gener¬ 
ator end of the line. This tells us that 
at the far end we have lost an addi¬ 
tional 25 watts (that is, 3 dB for the 
return trip). 

This is the argument presented in 
the article, and you can see that the 
line loss factor has remained at 3 dB 
per unit length; it has not changed. 
We can infer from this that the line 
loss is constant and does not change 
with SWR. Any loss in addition to this 
in the load is the result of impedance 
mismatch (although it will be re¬ 
flected to the generator as reactance, 
detuning the output network and 
probably aggravating the ''loss" situ¬ 
ation by further complication). 

We may look at this as if the "re¬ 
flected power" is absorbed by the PA 
plate circuit and dissipated there as 
heat, which is what the FCC says, and 
we won't be too far off base. 

Michael D. Smith, WD4KMP 


Just between us nit-pickers, / must 
admit that you are right. However, 
reference 2 used the tetter K. The 
Radio Handbook, 21st edition, pre¬ 
sents a different form of my eq. 2 on 
page 25.8 and the reflection coeffi¬ 
cient is again represented by the let¬ 
ter K. 

Regarding the increase in total line 
loss due to standing waves: Accord¬ 
ing to the ARRL Electronics Data 
Book, copyright 1976, page 82, "An 
increase in line loss occurs because of 
SWR." A graph showing additional 
loss caused by SWR is on page 83 of 
this data book. This same information 
is presented in nomograph form in 
Reference Data for Radio Engineers, 
6th edition, page 24-10. 


h r 


Proving the existence of the addi¬ 
tional line loss takes about 26 pages 
of higher mathematics; / made the 
assumption that it is common knowl¬ 
edge. 

John W Frank, WB9TQG 


at a loss 

Dear HR: 

I can't believe it, that what's given 
in fig. 1 ("Measuring Coax Cable 
Loss," May, 1981, page 34) is really 
SWR. How about: 


SWR = - 

\R-Z\ 

\R + Z\ 

Since when is the reflection coeffi¬ 
cient equal to the reflected power/ 
forward power — which the meters 
don't read anyway? 

If the line is (presumably) an open 
circuit it will be difficult to deliver 100 
watts to it — unless it's very lossy. 

I suggest you see the February, 
1981, issue of QST, page 26. It can be 
done this way: 


Pj(FWD) - Pj(REFL) - P 2 (FWD) 

= loss 

J.T. Kroenert, KA1PL 
Barrington, Rhode Island 


Yes, Mr. Kroenert, that is SWR . If 
you check reference 1 (listed at the 
end of my article) you will find that 
SWR = R/Z. If you prefer the equa¬ 
tion you refer to in your letter, let R 
equal infinity and Z equal 50 ohms, 
and the SWR will still be infinite. 

If you read my article carefully, you 
will note that / never said the reflec¬ 
tion coefficient equals reflected 
power/forward power. What / said 
was, "...since SWR is a function of 
forward and reflected power.! did 
not say it was a ratio; / said it was a 
function. 


Your suggestion that loss can be 
measured by noting the difference 
between wattmeter readings at the 
source and at the load will work. 
However it isn't as convenient as my 
method. For example, if I chose to 
use your method, / would have to 
climb my tower and disconnect the 
coax from the antenna. Then, with 
my dummy load up 60 feet in the air, / 
would return to the shack to make 
power measurements. Next, I would 
have to invite another Amateur over 
to the shack. Why do / need another 
Amateur? / need someone to key the 
transmitter while I'm at the top of the 
tower making more power measure¬ 
ments. / said, your method will work 
but mine is more convenient. 

John W. Frank, WB9TQG 


blow your own horn 

Dear HR: 

After reading the Comments in 
ham radio (May, 1981), one might get 
the impression that experts don't 
want too much to do with anyone 
who might be coming up the ladder 
or maybe received his license without 
a complete knowledge of electronics. 

Many permits and licenses are 
issued today with little or no knowl¬ 
edge — namely marriage, hunting, 
and driver's — at least with a ham 
license you won't kill anyone. 

I am a professional driver and have 
driven tractor trailers, buses, motor 
homes, and cars the equivalent of 
eighty times around the world, but 
this does not mean that a novice 
driver with two hours of instruction 
and practice can't take a 400-horse¬ 
power car on the interstate and do 
battle with the experts. 

So all you super pros in Amateur 
Radio (who I trust are in the minority) 
keep blowing your own horns and 
someday when we meet on the road, 
I'll blow mine. 

Fish Gilpin, KA3DIMT 
Greentown, Pennsylvania 
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To order or tor your nearest dealer 


MFJ-941C 300 Watt Versa Tuner II 

Has SWR/Wattmeter, Antenna Switch, Baiun. Matches everything 1.8-30 MHz: dipoles, vees, 
random wires 


verticals, mobile whips, beams, balanced lines, coax lines 


Ham Radio's most popular 
antenna tuner. Improved, too 


NDliCTfcNCt 


WV 1 MM n ^ #f n 

MOOi l MFj-MlC 


SO 239 connectors, 5 way binding posts, fin 
ished in eggshell white with walnut grained sides, 
4 other 3G0W Models: MFJ-94DB, $79.95 
( + $4), like 9410 less balun. MFJ-945. $79.95 
{ + $4), like 9410 less antenna switch, MFJ-944* 
$79.95 ( + $4), like 945, less SWfl/Watrmeier, 
MFJ-943, S69J5 (+ $4), like 944. less antenna 
switch Optional mobile bracket for 941C, 940B, 
945, 944, S3 00 


Flexible antenna switch selects 2 coax lines, 
direct or through loner, random wire/bafanced line, 
or toner bypass for dummy load 

12 position efficient airwound inductor for 
lower fosses, more watts out 

Bui It'in 4:1 balun for balanced lines. 1000V 
capacitor spacing. 

Works with all solid state or tube rigs 
Easy to use, anywhere. Measures 8x2x6 '. has 


Easiest selling MFJ tuner , * . because it has 
the most wanted features at Ihe best pnee. 

Matches everything from 1.B-30 MHz: dipoles, 
inverted vees, random wires, verticals, mobile 
whips, beams, balanced and coax lines 
Bun up to 300 watts RF power aglfM 
SWR and dual range wattmeter [300 & 30 
watts full scale, forward/reflected power) Sen% - 
live meter measures SWR to 5 watts 


MFJ-962 VERSA TUNER III 


MFJ-962 


MFJ-949B 


Run up to 1.5 KW PEP, match any feed Ime 
from 1.8-30 MHz. 

Built-in SWR/Wattmeter has 2000 and 200 
watt ranges, forward and reflected, 

6 position antenna swifth handles 2 coax fines, 
direct or through inner, plus wire and balanced 
lines. 

4:1 balun. 250 pi 6KV cap 12 pos. inductor. 
Ceramic switches Black cabinet, panel 

ANOTHER 1.5 KW MODEL: MFJ 961, $179 95 
( + $10), similar but less SWR/Wattmeter 


MFJ's best 300 watt Versa Tuner II 
Matches everything from 1,8 30 MHz, coax, 
randoms, balanced lines, up to 300W output,, 
solid state or lubes. 

Tunes out SWR on dipoles, vees, long wires, 
verticals, whips, beams, quads 
Built-in 4:1 balun. 300W. 50 ohm dummy load 
SWR meter and 2-range wattmeter (3G0W A 30W), 
6 position anitnna switch on front panel. 12 
position air wound inductor; coax connectors, hind 
ing posts, black and beige case 10x3x7". 


Matches coax, random wires 1.8 30 MHz 
Handles up to 200 watts output; efficient air 
wound inductor gives more watts out. 5x2x6’ 
Use any transceiver, solid state or tube 
Operate alt bands with one antenna. 

2 OTHER 200W MODELS: 

MFJ-901* $54.95 (+ $4), like 900 but includes 
4:1 balun lor use with balanced lines. 

MFJ-16G10, $34.95 ( + $4), for random wires 
only Great for apartment, motet, camping, opera 
bon Tunes 1 8 30 MHz 


For tech, info,, order or repair status, or calls 
outside continental US and inside Miss., call 
601 323 5869 

* All MFJ products unconditionally guaranteed far 
one year (except as noted). 

* Products ordered from MFJ are returnable within 
30 days for lull refund (less shipping). 

* Add shipping & handling charges in amounts 
shown in parentheses. 


Hew smaller size matches new smaller rigs - 
only K> 3/4Wx4 1/2Hx14 7/8D" 

3 KW PEP. 250 pf 6KV caps. Matches coax, 
balanced fines, random wires 1.8 30 MHz 
Roller inductor* 3 digit turns counter plus spin 
ner knob for precise inductance control to get 
that SWR down 

Built-in 300 watt. 50 ohm dummy load. 

Built-in 4:1 ferrite balun. 

Built-in lighted 2% meter reads SWR plus for 
ward/feffected power. 2 ranges (200 & 20GDW). 
6 position ant. switch. Ai cabinet. Tilt bail 


Up la 3 KW PEP and it matches any leediine. 
1 8 30 MHz, coax, balanced or random 
10 amp RF ammeter assures max. power at 
min. SWR SWR/Wattmeier, for./rel,. 2000/200W 
IB position dual inductor, ceramic switch 
7 pos, ant switch. 250 pf 6KV cap 5x14x14' 
300 wan dummy toad. 4:1 ferrite balun. 
3 MORE 3 KW MODELS: MFJ 981. $209.95 
( + $10), like 984 tess ant. switch, ammeter 
MFJ 982. $209.95 ( + $10), fike 984 less am 
merer, SWR/Wattmeter. MFJ-980* $179,95 
( + S1Q), like 982 less ant switch. 


Write lor FREE catalog, over 80 products 

UE I ENTERPRISES, 
IVI Ilf INCORPORATED 

Box 494* Mississippi State. MS 39762 
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More Details? CHECK-OFF Page98 


CALL TOLL FREE 


■5BSH 800-647-1800 
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SATELLITE-RELAYED AMATEUR RADIO PACKET communications became a reality in Canada in 
July when packets were exchanged over the ANIK-B research satellite. The pioneering con¬ 
tact was made by VE3F0L in Ottawa and VE7APU in Vancouver, operating from the satellite 
ground stations at 1200 bits/second. 

The Satellite Channels have been made available to Amateurs on a "space available" 
basis, under an authorization granted by the Department of Communications. Tie-ins with 
local "computer bulletin boards" and other computer hobbyist activities are also planned, 
so eventually not only Amateurs but non-Amateurs will be using the Amateur-built system. 

STRONG ORGANIZED SUPPORT FOR AMATEUR RADIO is being proposed by a newly formed group 
in California” the Society for the Protection of Amateur Radio (SPAR). SPAR, the brain¬ 
child of K6QYO and W6P0U (Santa Barbara County SCM), states as its purpose "to support 
when needed the interests of Amateur Radio as defined by the ARRL, with the strongest 
possible political action against harmful regulation and legislation, and to support that 
regulation and legislation which is beneficial." The SPAR articles of incorporation, 
which were signed June 14, are highly supportive of the ARRL but very critical of the 
FCC...in particular, the plain language rewrite. 

SPAR Says It Will Support Amateur Radio through organized letter writing campaigns, in¬ 
troducing legislation and Legal actions, and eventually by putting a "full-time legislative 
advocate" in Washington. The organization plans to work with and through the League, but 
feels it would be in a position to accomplish things that the ARRL cannot. Thus far it 
has received strong support from ARRL Southwestern Division Director W6EJJ, who plans to 
keep League officials aware of its progress, SPAR was discussed at the June executive com¬ 
mittee meeting, but no position on it was taken. 

SPAR's Support So Far is mostly from southern California, where it seems to be catching 
on rapidly. Interested Amateurs can write (SASE) SPAR, Box 41, Santa Barbara, California 
93108 or call (805) 969-5304, 969-5623, or 642-7141. 

SPREAD SPECTRUM HAS BEEN PROPOSED for the Amateur service in a Notice of Inquiry and 
Proposed Rulemaking "announced by the FCC July 1. In this action the Commission proposes 
limiting use of the sophisticated broadband technique to the 6,2, and Ik meter bands, by 
Advanced and Extra class licensees only. Though some technical details are proposed in 
the item, the principal limitation is that emissions be contained within the given band. 

Further Details are not yet available. However, the document will pose a number of 
questions on such topics as how Amateur spread spectrum transmissions could be monitored 
and what potential interference would result from them. The complete text of FCC 81-290 
should be in the Federal Register and available from the usual FCC sources. 

Spread Spectrum Radiolocation in the 420-450 MHz band has also been proposed in a re- 
lated action, FCC 81-291. Responding to a petition by Del Norte Technology, this FCC 
NPRM would let Del Norte use radiolocation equipment, previously limited to off-shore 
areas, within the United States. Such use would, however, be on a non-interference basis 
with government and Amateur use of the band. 

Comment Dates On These Items have not yet been announced, but a long comment period, 
at least - on the "Amateur iterrT, is expected. 

Spread Spectrum Operation on the lower-frequency Amateur bands has already taken place 
under an - FCC Special Temporary Authority. A detailed report on these first Amateur ex¬ 
periments, by AMRAD members W4RI, K2SZE, and WA3ZXW using commerical spread spectrum rigs 
on 75 meters, appears in the July AMRAD Newslette r. Amateurs interested in following the 
progress of this mode, as well as packet radio ancl application of computer technology to 
Amateur Radio, should join AMRAD. Membership is $12 a year, to treasurer N4GA. 

ANTENNA PROBLEMS HAVE BROUGHT another Amateur to the Courtroom. N5SW of Kryder Elec¬ 
tronics is siting^ Oklahoma City, after the city building inspector informed him his 78- 
foot tower was in violation of the city's 50-foot tower ordinance, and the city Variance 
Board denied him a variance for it. 

The Suit, Which Was Filed June 11, has received much media attention in Oklahoma City 
and was picked up by UPI. In it, N5SW asserts the 50-foot restriction "limits my free¬ 
dom of speech and violates my civil right to control my own property." In addition, he 
maintains the tower "is a necessary requirement in the exercise of my avocation" and the 
ordinance "limits the exercise of my federally granted Amateur Radio privileges." 

N5SW Was Arrested in his home eight days after the suit was filed in Federal District 
Court and charged with violating the 50-foot ordinance. Contributions are being solic¬ 
ited to assist in the action by the Oklahoma City Antenna Defense Fund, c/o ADIS, Box 
32735, Oklahoma City, Oklahoma 73123. 

ARRL Is Watching N5SW's case closely, along with a half dozen others that were re- 
viewed at the June 20 Executive Committee meeting. The League, under its tax exempt 
status, cannot assist an individual member financially in such a case unless its partic¬ 
ipation would benefit all its members. The League can assist only if the case is prece¬ 
dent setting, or would upset a previous precedent. 
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upgrade your license: 

part 1 


The first article 
in a continuing series 
designed to help you 
upgrade your ticket 

If you are reading this magazine, you probably 
already hold an Amateur Radio Service license of 
some grade. Maybe you are a Novice. More likely 
you are a Technician, General, or better. A good 
theory review now and then is a good idea for all of 
us, Extras included. 

frequencies and types of emission — right? Does it 
bother you that someone else can use them but you 
can't? Well, it was a challenge for all of those Extra¬ 
class hams who are using those frequencies, but 
they did something about it: they upgraded. 


Bob's next article on license basics will explain items such as in¬ 
ductive and capacitive reactance, impedance, phase angles, solv¬ 
ing simple ac circuits, reactive power, power factor, simple series 
and parallel circuits, impedance matching, series and parallel 
resonance, circuit Q, basic filters, wave traps, and a simple black¬ 
box circuit. 


I This means that not only did they learn more radio 
theory but they also improved their code sending and 
receiving abilities, which enables them to function 
better in an emergency where phone equipment is 
either not working or unavailable. Maybe they found 
out that code communications is a heck of a lot of 
fun when you get to the point where you can sit back 
and copy in youi^head, and not bother to write every¬ 
thing down on ptaper. Really, that transcribing the 
code is for the birds! We will talk about this later, but 
right now be sure that each day you have at least one 
good QSO on the air using CW, to raise yourself 
above that crawling along at 5 or 13 words per min¬ 
ute (WPM). 

Probably the largest group of readers interested in 
upgrading are in the Technician/Generai category. 
For this reason, we will first concentrate on upgrad¬ 
ing this group to the Advanced class license. Later 
we will take on the Extra class — so keep working on 
that 20 WPM code speed goal. If you are a Novice (or 
not yet a Novice), you will find that the fundamentals 
we are going to work on first should enable you to 
work up to the Technician/General level. At the be¬ 
ginning of each article we will point out what FCC 
topics are to be discussed in that article. In this 
month's article, the first in the series, you will find 

By Robert Shrader, W6BNB, 11911 Barnett 
Valley Road, Sebastopol, California 95472 
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basic electrical topics suitable for Novice, Techni¬ 
cian/General, and Advanced license questions. 

The first few articles will lay out the groundwork, 
so that we will all be speaking the same electronic 
language. If we say such things as current, resis¬ 
tance, reactance, or impedance, it should mean the 
same to all of us. Once we all understand the basic 
language we can better discuss the more advanced 
subjects. 

The study of Amateur Radio theory requires some 
knowledge of electricity (volts, ohms, amperes, 
resistors, magnetism, coils, capacitors), electronics 
(diodes, transistors, vacuum tubes), basic circuits 
(oscillators, amplifiers), combinations of circuits 
which we will call systems (receivers, transmitters), 
antennas, FCC rules and regulations, radio telegraph 


code, and proper on-the-air operating procedures. 

The FCC is basing its present license tests on nine 
areas of information: 

a. Rules and Regulations 

b. Operating Procedures 

c. Radio Wave Propagation 

d. Amateur Radio Practice 

e. Electrical Principles 

f. Circuit Components 

g. Practical Circuits 

h. Signals and Emissions 

i. Antennas and Feedlines 


FCC test topics 

The following Novice test topics are discussed in 
this article, but should be understood by Techni¬ 
cian/General and Advanced applicants also: 

• ampere 

• voltage 

• volt 

• conductors and insulators 

• watt 

• energy and power 

• fuses: appearance, applications, symbol 

• open and short circuits 

• direct current 

• alternating current 

• metric prefixes: mega, kilo, centi, milli, micro, pico 

• hertz 

• audio frequency 

• radio frequency 

The following Technician/General test topics are 
discussed in this article, but should be understood by 
Advanced applicants also: 

• resistance 

• resistors: appearance, types, characteristics, appli¬ 
cations, symbols 


• resistors in series 

• ohm 

• Ohm's law 

• power calculations 

• power measurement 

• electrical power calculations 

• root-mean-square value of a sine-wave alternating 
current 

• inductance 

• inductors: appearance, types, characteristics, ap¬ 
plications and symbols 

• henry, millihenry, microhenry 

• capacitance 

• capacitors: appearance, types, characteristics, ap¬ 
plications, and symbols 

The following Advanced class test topics are dis¬ 
cussed in this article: 

• sine, square, sawtooth waveforms 

• root-mean-square value 

• fields, energy storage, electrostatic, electromag¬ 
netic 

For additional information on these subjects you 
might refer to Electronic Communication, by Robert 
L. Shrader, McGraw-Hill Book Co., both a commer¬ 
cial and Amateur license text, available through Ham 
Radio's Bookstore, Greenville, New Hampshire 
03048 ($26.95plus $ 1.00shipping). 
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Under these categories the FCC lists many specific 
topics. They do not indicate the questions they will 
ask, only what subjects the questions will cover. 

All of the Amateur license tests contain one or 
more questions on all of the specified areas. For the 
Novice exam the level of knowledge required is 
rather rudimentary. For the Technician/General 
exam you'll need a good basic understanding of 
radio. For the Advanced class license the qualifica¬ 
tions are definitely higher, and some of the questions 
seem to come from out in left field somewhere. As 
for the Extra-class license, well, you are supposed to 
know a lot about a lot of things. A word of warning is 
advisable here. Although they do not say so, the FCC 
tends to reach back down to lower level license top¬ 
ics for some of their test questions. You might find 
some Technician/General questions on Advanced 
license tests. But if you have passed the lower 
license you should not have too much trouble. 

This series of articles will try to cover the whole 
field for you. We are sure that many hams who have 
had a license for several years have managed to 
forget most of the theory that they learned previous¬ 
ly. So, to refresh their memories and to help those of 
you who do not have at least a Technician/General 
license, we will first go over the basic Electrical Prin¬ 
ciples and the Circuit Components, as taken from the 
FCC list above. Other categories of information will 
be covered in later articles. 

There is no way that we can guess what the FCC is 
going to ask you on their present or on future tests. 
But if you have a good, basic understanding of the 
topics in the FCC list, you stand a good chance of 
choosing the correct answer in their multiple-choice 
test questions. Happily, you can miss a few and still 
get your license. After all, a 75 percent grade on a 
test gives you just as valid a license as a 100 percent 
score would. You might feel better if you made the 
100 percent grade, but how many of us are perfect? 

The idea of this series is to put radio theory into 
words you can understand, even if you have little or 
no training in this field. We are not out to produce 
electrical engineers, just knowledgeable Amateur 
Radio operators. If you want more information than 
you find here, there are textbooks that you can read 
once you understand the basic ideas. 

One thing more. You must have a copy of Part 97, 
FCC Rules and Regulations, obtainable from the 
Superintendent of Documents, U.S. Government 
Printing Office, Washington, D.C. 20402.* Space 
here is too limited to permit us to repeat all of the in- 


*Also published in The Radio Amateur's License Manual, available from 
Ham Radio's Bookstore, Greenville, NH 03048 ($4.00 plus $1.00 shipping). 


formation on rules and regulations. Let's get started. 

electrical current 

Every electrical or radio device operates because a 
current of “things" moves through the copper wires 
and the device. The “things" that move are called 
electrons. We probably all know that everything that 
can be seen or felt is made up of atoms, usually in 
chemical combination with other atoms to form 
molecules. An atom consists of a central nucleus, 
which is made up of relatively heavy, zero-charged 
particles called neutrons and positively charged parti¬ 
cles called protons. Essentially, the nucleus of an 
atom is never altered. Nothing we can do, short of 
nuclear fission or fusion, will alter it. 



Surrounding the nucleus, however, are orbiting 
electrons, fig. 1 . The electrons have a negative 
charge and are attracted to the positive charges of 
the nuclear protons. These constantly moving elec¬ 
trons travel in orbits around the nucleus, somewhat 
similarly to the way in which the planets orbit the 
sun. The earth is attracted to the sun by gravitational 
forces; electrons are attracted to the nuclear protons 
by electrostatic (negative to positive) forces. 

The outermost electrons of some atoms are sus¬ 
ceptible to external effects. For example, if a single, 
outer-orbit electron is brought near a higher positive 
charge it may be stolen from its parent atom. This 
leaves the atom minus one electron, and therefore 
with one excessive positive charge in its nucleus. We 
say the atom has been ionized by losing the electron, 
and is now a positive ion. (We may think of this as 
being an electron hole in the ionized atom.) 

In our real world we have dry cells (called batteries 
if two or more are used together) that have the ability 
to chemically separate electrons from atoms and pile 
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the electrons on the negative terminal of the cell, 
leaving the opposite terminal electron-less, or posi¬ 
tively charged. The chemicals can move only a given 
number of electrons across the cell before the elec¬ 
trical difference (electrostatic force) stops any further 
chemical action. In the common dry cell this occurs 
when an electrostatic force of 1.5 volts is across the 
cell. (Voltage is disussed in the next section.) 

If we connect a flashlight lamp across the dry cell, 
using three pieces of copper wire and a switch, a 
simple electric circuit is formed, fig. 2. (Copper is 
used as connecting wire because it has one free, or 
easily moved, electron in its outermost orbit.) When 
the switch is closed, the excess electrons on the 
negative pole of the dry cell have a chance to move 
to the positive pole through the lamp and circuit. As 
a result, a current of electrons develops throughout 
the circuit. The copper wires allow the current to 
flow with almost no opposition, but the lamp's fila- 



fig. 2. Simple lamp circuit. 


ment, made of tungsten or some other metallic wire, 
has fewer free electrons and tends to oppose the 
flow of the electron current. Because of this frictional 
opposition, energy is lost in the filament wire and it 
heats. Tungsten can be heated to a red, orange and 
even to a white-hot temperature without melting. 
Thus, while the copper connecting wires may heat 
slightly or not at all, the lamp filament heats white 
hot and light is radiated from it. When the switch is 
opened the current stops; the filament cools and it 
no longer radiates heat or light. 

In the dry cell, when electrons begin to enter the 
positive terminal, the electrical difference across the 
cell becomes less and the chemicals start working 
again, pumping more electrons to the negative pole 
from the positive. When the chemicals can no longer 
continue to move electrons across the cell, the cell is 
discharged, or dead. The cell converts chemical 
energy to electrical, and the lamp, or "load" on the 
circuit, converts the electrical energy to radiant (heat 
and light) energy. 

An interesting sidelight to the subject of current is 



fig. 3. Adding a plate in a lamp produces a diode, or 
two-element control device. 


its direction of flow in a circuit. You can see that 
electrons must travel from the negative terminal of 
the source (the cell) through the outside circuit (the 
lamp or load), being attracted to the positive ter¬ 
minal. Back in the early days when electricity was 
first being investigated, cells were labeled positive 
and negative the same as today. It was only natural 
to assume that if something was traveling in the 
wires of electric circuits that it must travel from the 
terminal that had the most (positive) to the one that 
had the least (negative). So they said that current 
flowed from + to -, and they wrote all the text¬ 
books that way. 

In the early 1900s, when vacuum tubes were first 
being developed, it was found that hot filaments boiled 
free electrons off of their surfaces. A metal plate was 
put inside the vacuum area of a lamp; the plate could 
be made positive by connecting it to the positive ter¬ 
minal of a battery, provided the filament was con¬ 
nected to the negative terminal. A current could now 
flow through the plate circuit whenever the filament 
was hot, fig. 3. This proved that electric current 
actually flowed from the negative terminal of a 
source through the circuit to the positive terminal. 



fig. 4. Electron current flows in the direction opposite 
to that indicated by the arrows on solid-state devices, 
which point in the direction of "conventional" current 
flow. 
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Well, that wasn't the way the textbooks said it was. 
Since nobody wanted to rock the boat, they just con¬ 
tinued to teach that current flows from + to - , and 
the heck with the electrons! So, now we have two 
theories of current flow, one the original, "conven¬ 
tional'' + to - theory, the other the electron theory. 
You will notice that all of the symbols on solid-state 
diodes, transistors, and so forth, fig. 4, have their 
arrows indicating current flowing in the conventional 
current direction. So, remember that symbols show 
conventional current direction, not the electron 
theory direction. 

In fig. 5 we have added a lamp as the load in the 
fig. 2 circuit and substituted the correct symbol for a 
vacuum diode (two-element device). We have also 
added an ammeter in series with the lamp and the 
plate circuit B-battery. The ammeter measures the 
value of the current flowing through it, and therefore 
the current in the plate circuit. It is called an ammeter 
because current is measured in amperes, A. An 
ampere of current is considered to be 6.25 x 10 18 
electrons flowing past a point in a circuit in 1 second. 
Remember that 10 18 means that you move the deci¬ 
mal place of the 6.25 over 18 places to the right (if the 
exponent were negative, 10 ~ 18 , you would move the 
decimal point 18 places to the left). That makes the 
number of electrons 6,250,000,000,000,000,000. 
From this you might deduce that an electron is a 
pretty small thing, and you would be right. A group 
of 6.25 x 10 18 electrons is known as a coulomb (C), 
which is the basic unit of electric quantity (Q). 

In modern radio we may more often measure cur¬ 
rent in thousandths of an ampere, called milliam- 
peres, or mA. A microampere, or fiA, is a millionth of 
an ampere. A billionth of an ampere is called a nano¬ 
ampere, or nA. 

The metric based prefixes used with electrical units 
of measurement are listed in table 1. You should 
know these. 


table 1. Metric-based prefixes. 


Pico (p, or w) 

= trillionth of 

— 

10 - 12 times 

Nano (n, or m fi) 

= billionth of 


10“ 9 times 

Micro ( n) 

= millionth of 

— 

10 -6 times 

Milli (m) 

= thousandth of 

=r 

10 _3 times 

Centi (c) 

= hundredth of 

= 

10 _ 2 times 

Deci (d) 

- tenth of 

— 

10~ 1 times 

No prefix 

= unity 

= 

100 = i 

Deka(da) 

= ten times 

= 

10 times 

Hecto (h) 

= hundred times 

~ 

10 2 times 

Kilo (k) 

= thousand times 

= 

10 3 times 

Mega (M) 

= midion times 


10 6 times 

Giga (G, or kM) 

= billion times 

= 

10 9 times 

Tera (T) 

= trillion times 


?0 12 times 


voltage, resistance, 
and Ohm's law 

The pressure exerted on electrons by chemical 
action in a dry cell has been explained as producing a 
moving force that makes electrons flow in a circuit. 
This pressure is known as electromotive force, or 
EMF, and is symbolized as E or e. Since it is measured 
in units called volts, it is also known as voltage, 
which is symbolized as V or v. 

The opposition that the lamp filament had to the 
flow of electrons or current is properly known as 
resistance, symbolized as R. Resistance is measured 
in units called ohms, symbolized as Q (the Greek let¬ 
ter omega). 

One of the most important formulas for computing 
electrical circuit operation is Ohm's law, which sim¬ 
ply states that if 1 volt of pressure is applied across 1 
ohm of resistance, the resulting current value will be 
1 ampere. Ohm's law is usually written as: 

/ = ~ an d from this E ~ IR and R = 

A I 

where I = intensity of current in amperes 

(amps for short) 

R = resistance in ohms 
E = EMF in volts 

Note that you cannot use milliamperes in this for¬ 
mula. The milliamperes must be converted to the 
basic unit of amperes before it will work in the for¬ 
mula. 

Here is an example of the use of Ohm's law: If the 
dry cell in fig. 2 has an EMF of 1.5 volts and the 
lamp's filament has 30 ohms resistance, then the cur¬ 
rent flowing must be: 

/ = = L2 = q, 05 amps 

A value of 0.05 amps might also be expressed as 
50 mA, or 50,000 /aA, and even 50,000,000 nA. We 
will be using Ohm's law again and again. Be sure you 
know the formula. 

The resistance of the tungsten filament in the lamp 
is not constant: the resistance varies directly with its 
temperature. The filament, when hot and glowing, 
will have a resistance many times its resistance when 
cold. Electronic components known as resistors, 
however, are made of substances that maintain their 
constant resistance whether operated cool or warm. 
Such substances are said to have a zero temperature 
coefficient of resistance. Tungsten has a positive 
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AMMETER 



fig. 5. Vacuum diode with a filament or A-battery, a 
plate circuit or 8-battery, ammeter in the plate circuit, 
and a lamp as the load. 



-w\- 

FIXED RESISTOR 


RHEOSTATS 




POTENTIOMETER 


fig. 6. Symbols for fixed resistor, two ways of indicat¬ 
ing rheostats, and a potentiometer. 


temperature coefficient. In fact, most metals have 
positive temperature coefficients; carbon and other 
semiconductors have negative temperature coeffi¬ 
cients. Thus, fixed-value resistors are usually made 
of both carbon and metals to produce the desired 
resistance as well as a nearly zero temperature coeffi¬ 
cient. 

Fixed-value resistors are usually constructed in 
tubular form with connecting wires out each end. 
They may range in length and diameter from perhaps 
0.25 x 0.1 inch (7x2 mm) for the smaller sizes (0.1- 
watt, as discussed in the next section) to about 
0.7 x 0.3 inch (17x8 mm) for medium sizes (2-watt 
types). Wire-wound types may be up to several 
inches long and an inch in diameter. There are all 
manner of intermediate sizes and wattages for fixed 
resistors. They are usually covered with an insulating 
(nonconducting) material. 

There are variable resistors which consist of a con¬ 
tact arm that can be moved across an uninsulated 
resistance. If the variable resistor has a movable arm 
and only one end of the resistor is used, the device 
can be called a rheostat, fig. 6. If connections are 
made to both ends and the sliding arm, the device is 
known as a potentiometer. Potentiometers are used 



fig. 7. Circuit to be investigated for currents, voltages, 
and powers. 


as voltage dividers in most applications, such as vol¬ 
ume or gain controls on amplifiers or receivers. 

power and energy 

The term watt was used in conjunction with resis¬ 
tors. Watts of power indicate the energy that a resis¬ 
tor can safely dissipate without overheating. To 
determine power in watts we normally use the for¬ 
mula: 


P = El 

where P = power in watts (W) 

E = EMF in volts 
/ = intensity of current in amps 

As an example, consider fig. 2 again. If the voltage 
of the dry cell is 1.5 volts and the current through the 
lamp is 0.05 amps, the rate at which energy is being 
dissipated by the filament is P = El, or 1.5 (0.05), or 
0.075 watt. Note that we say the rate (which involves 
time, t) at which energy is being dissipated. This is 
because a watt is a volt times an ampere (P = El), 
and an ampere is a coulomb-per-second (C/s, or 
Q/t). 

If we remove the time (second) from a power com¬ 
putation we are left with pure energy. Thus, energy 
can be expressed as 

El 

energy = - 

which divides the time out of the right-hand part of 
the equation. If an ampere is a coulomb-per-second, 
and the second is cancelled, then energy must be 
equal to EQ (volt-coulombs). A volt-coulomb is com¬ 
monly termed a joule, or a watt-second. (In the watt- 
second the second is added to cancel out the time in 
the watt.) Remember that energy is timeless and 
power is a rate. 

Let's see how many things we can determine from 
the circuit shown in fig. 7. First, there are three new 
components shown, a fuse, a voltmeter (V) across 
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the circuit, and a wattmeter (W) in “series” with the 
circuit and also across or in “parallel” with the cir¬ 
cuit. The 1-amp fuse has a wire inside it which will 
melt if more than an ampere flows through it. The 
voltmeter is across the source of voltage as soon as 
the switch is closed. It indicates the EMF of the 
source in volts. The wattmeter must consider both 
voltage and current at the same time (P = FI). It 
must be connected in series with the circuit to obtain 
the current value, and across the circuit to determine 
the voltage value. It considers both of these factors 
and indicates the product of the two in watts. Also, 
we have two load resistors connected in series across 
the source. The total resistance the source sees is 5 
ohms + 15 ohms = 20 ohms. 

When the switch is closed, the voltmeter reads 10 
volts. The ammeter reads I = E/R , or 10/20, or 0.5 
amp. The wattmeter reads P = El or 10(0.5), or 5 
watts. Assuming the meters require almost no power 
to operate them, every second the source would be 
delivering 5 joules of energy to the two resistors. 
Between the two resistors, 5 watts are being dissi¬ 
pated. But, how much does each resistor dissipate? 
Let's apply what we have been discussing so far. 

We know that the current through the two resis¬ 
tors is 0.5 amp, and since they are in series, Rj must 
have 0.5 amp flowing through it, the same as R 2 has. 
Therefore the voltage drop across Rj must be 
E = IR , or 0.5(5), or 2.5 volts. With 2.5 volts across 
Ri and 0.5 amp flowing through it, the power being 
dissipated must be P = El, or 2.5(0.5), or 1.25 
watts. What would a voltmeter read if it were con¬ 
nected across Rj? If across R 2 ? How much power is 
being dissipated by R 2 ? You have all the information 
needed to compute this. Before reading on, try 
answering these three questions. (There are at least 
two ways of finding two of the answers.) 

A voltmeter would read a 2.5-volt voltage drop 
across Rj. If there is a voltage drop of 2.5 volts 
across Rj and the source is 10 volts, then there must 
be the difference, or 7.5 volts across R 2 , right? You 
can also compute the R 2 voltage drop by E = IrR 2 , 
or 0.5(15), or 7.5 volts. If the total power being dissi¬ 
pated is 5 watts and R] is dissipating 1.25 watts, then 
R 2 must be dissipating the difference, or 3.75 watts. 
You could also compute the R 2 power by P = El, or 
7.5(0.5), or 3,75 watts. 

Suppose R 2 were shorted out (copper wire con¬ 
nected across it). Why would all of the meters read 
zero after the switch is closed for a second? The 
answer is that the 1-amp fuse would blow out, but 
why? According to Ohm's law, the current flow in 
the circuit would be I = E/R, or 10/5, or 2 amps. 
Since the fuse is rated 1-amp it would melt when fed 


a 2-amp current. This would produce an open fuse, 
and an open circuit, even with the switch closed. The 
fuse is a protective device. Magnetic or other types 
of circuit breakers could be used in place of the fuse, 
and could be reset after the short-circuit is removed 
from the circuit. The usual radio fuse is to be a glass 
or other insulation material with metal caps at the 
ends and a fuse wire running down the center of the 
tube. 

We might consider the power formula, P = El, as 
being the fundamental way of determining power. 
However, by substituting the Ohm's law formulas in¬ 
to this power formula we come up with two other 
equally important power formulas. Consider using 
the IR portion of the Ohm's law formula E = IR in 
place of the £ in theP = El power formula: 

P = El becomes (IR)I t or P = I 2 R 

Similarly, by substituting the E/R part of the 
I — E/R Ohm's law formula for the I in the power 
formula: 

P = EI becomes E(E/R), or P = ~ 

IX 

So, if you remember E = IR and P = EI, by a lit¬ 
tle algebraic manipulation of the letters of the two 
formulas you can come up with six very useful for¬ 
mulas. 

Refer back to fig. 7 again. Try using the P = I 2 R 
and the P = E 2 /R formulas to determine the dissipa¬ 
tion of R] and R 2 . You should obtain the same 
answers as were computed above. Come on now, try 
at least a couple of formulas on Rj or R 2 \ 

alternating current 

Up to this point the current that has been flowing 
in our circuits is known as direct current, or dc. 
When it flows it always moves in the same direction 
(- to + for electron current), and at the same 
strength or amplitude. If a variable resistor is added 
in series with a dc circuit the current varies as the 
resistance value changes. This produces varying dc, 
or VDC. In radio circuits all power supplies produce 
dc. When this dc is fed to amplifiers or oscillators 
these circuits usually change the dc to VDC, or if the 
current drops down to zero periodically, it becomes 
pulsating dc, or PDC. The graphs of fig. 8 illustrate 
dc, VDC, and PDC, in which the amplitude of the cur¬ 
rent or voltage is plotted (vertically) against time 
(horizontally). In (a), once the current or voltage 
starts it continues at the same amplitude. We some¬ 
times call this smooth dc. In (b) the current or volt¬ 
age varies periodically higher and lower. In (c) the 
current or voltage actually stops periodically, making 
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pulses of dc. The pulses may be smooth-curve 
shaped, square-wave shaped, or saw-tooth shaped, 
depending on what is producing the pulsations. 

Most radio circuits deal with dc (either VDC or 
PDC) and alternating current, or ac. Alternating cur¬ 
rent is produced by sources which have their EMF 
alternating from one direction to the opposite for 
some reason. For example, a transistorized oscillator 
circuit produces an output with an ac component as 
a result of the dc fed to it from its power supply. Any 
load on the oscillator will have current flowing 
through it in one direction for a fraction of a second, 
and then the current alternates and flows through 
the circuit in the opposite before alternating again. 
The current continues to alternate as long as power 
is fed to the oscillator circuit. Ac can be graphed as in 
fig. 9. In (a) two cycles of sinusoidal, or sine-wave¬ 
shaped, ac are shown. In (b! two cycles of square- 
wave ac are graphed, and in (c) two cycles of saw¬ 
tooth ac are shown. The ac that we will be most in¬ 
terested in at this time is sine-wave ac. This is the 
form taken by ac generated from radio oscillators, 
transmitters, by utility companies, and by electro¬ 
mechanical ac generators which are properly termed 
alternators. 

In ac work a full cycle is considered as having 360 
degrees. Therefore a half cycle will consist of 180 
degrees, and a quarter cycle will have only 90 
degrees, fig. 10. If the ac cycle is a perfect sine- 
wave, at 30 degrees (also 150, 210, and 330 degrees) 
the amplitude of the voltage or current will be exactly 
0.5 of the maximum value. At 60 degrees (also 120, 
240, and 300 degrees) the amplitude of the wave will 
be exactly 0.866 of the maximum, or peak value. You 
will find these 0.5 and 0.866 values in a Table of 
Natural Trigonometric Functions, or on a slide rule, 
or they may be obtained from more advanced pocket 
calculators. You can find sine values given for every 



tenth of a degree for the first 90 degrees. The sec¬ 
ond, third, and fourth 90-degree quadrants will have 
the same values as the first 90 degrees. 

If all of the sine values for each degree of the first 
90 degrees are added and this total is divided by 90, 
the average value of the sine-wave would result. For 
sine-wave ac this will always be 0.636 of the peak 
value. Can you see that the average value of a 
square-wave ac would have to be 1.0 or equal to the 
peak value? The average value is usually considered 
only in power supplies and in meters. 

A much more important value is the root-mean- 
square, RMS, or effective value. The RMS comes 
from taking the square root of the average (mean) of 
the squares of the sine values for each of the first 90 
degrees of the sine curve. This results in a factor of 
0.707 of the peak value for sine-wave ac. This 0.707 
factor is very interesting because it represents the 
equivalent dc voltage that would be needed to pro¬ 
duce the same amount of heating in a resistor as it 
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fig. 11. Magnetic field surrounds a current-carrying 
wire. 


table 2. Frequency bands 

audio frequencies 

15 Hz to 20 kHz (kc) 

power frequencies 

50, 60, and 400 Hz (cps) 

electromagnetic radiation (EMR) 

extremely low frequencies (ELF) 

30 to 300 Hz 

super-low frequencies (SLF) 

300 to 3000 Hz 

very-low frequencies (VLF) 

3 to 30 kHz 

low frequencies (LF) 

30 to 300 kHz 

medium frequencies (MF) 

300 to 3000 kHz 

high frequencies (HF) 

3 to 30 MHz (me) 

very-high frequencies (VHF) 

30 to 300 MHz 

ultra-high frequencies (UHF) 

300 to 3000 MHz 

super-high frequencies (SHF) 

3 to 30 GHz 

extremely-high frequencies (EHF) 

30 to 300 GHz 


produced by the sine-wave ac voltage. For example, 
a sinusoidal 20-volt-peak ac voltage will produce the 
same heating effect as will 20 (0.707) = 14.14 volts 
dc. The RMS, or effective value, puts dc and ac on an 
equal basis for many things. You will find that the 
120-volt ac sold to you by your utility company is 
actually (1/0.7071(120), or 1.414 times 120 volts. It 
has a peak value of about 170 volts. So, if you want 
to insulate something to prevent your 120-volt RMS 
from sparking, it will be necessary that the insulation 
stand at least 170 volts, and preferably two or three 
times 170 volts. 

Can you see that the RMS, or effective value, of a 
square-wave ac would be equal to the peak value, 
since the current or voltage is always at either the 
positive or the negative maximum value? Incidental¬ 
ly, the +100 volt peak of an ac cycle will give you 
just as bad a shock as a - 100 volt peak will. The cur¬ 
rents might be driven through you in opposite direc¬ 
tions, but at the same effective or "ouch" value. 

If an ac alternates 100 times a second it is said that 
the ac has a frequency of 100 cycles per second 
(cps), or 100 hertz (100 Hz). The human ear can hear 
sound waves developed by a loudspeaker being fed 
all frequencies from about 15 Hz up to about 20,000 


Hz (20 kHz). Older persons, however, may have diffi¬ 
culty hearing above 12 or 15 kHz. The audible fre¬ 
quencies are called audio frequencies. Ac currents of 
between 15 Hz and 20,000 Hz are needed to produce 
air-wave vibrations of these frequencies, which the 
ear can recognize as sound. Dogs and other animals 
may hear sounds up into the 25 to 30 kHz range, 
sounds which are inaudible to humans. 

Some of the common bands of frequencies are 
listed in table 2. Previously used abbreviations of 
kilocycles (kc) and megacycles (me) are indicated. 

Amateur Radio bands fill in the medium through 
extremely high frequencies bands. When we speak 
of “radio frequency" we mean rf frequencies from 10 
kHz through 300 GHz (VLF through EHF). Micro- 
waves are usually 1 GHz through 300 GHz. 

inductance and transformers 

Radio circuits involve dc sources, resistances, 
coils, capacitors, and transistors or vacuum tubes. A 
coil is just what its name implies, a piece of wire 
usually coiled around a tubular form made of an insu¬ 
lating material. It will be found that if a smooth dc 
current is flowing through a straight piece of wire, 
fig. 11, a stationary field of force will be developed 
around the wire. We can represent this magnetic 
field by drawing a few circular field lines around the 
wire. With the current flowing from left to right we 
indicate the field direction as coming out below the 
wire, passing upward on this side of the wire, pass¬ 
ing over the top, and going down behind the wire. 
Arrowheads may be drawn on the field lines to indi¬ 
cate relative field direction, as shown. 

If the current decreases, the field collapses back 
into the wire. As the current increases, the field ex¬ 
pands further outward. The interesting thing about 
these expanding and contracting lines of magnetic 
force is that they induce a voltage in the wire as they 
expand and collapse. If the current is flowing from 
left to right and is increasing in amplitude, the 
magnetic field expands and induces a voltage of its 
own in the wire itself, but in a direction opposite to 
the source voltage and the circuit current direction. 
This reverse-direction induced voltage is called a 
counter-EMF. The counter-EMF acts to prevent a 
rapid current increase in the wire. 

When the magnetic field collapses as current 
decreases, the counter-EMF is now developed in the 
direction of the current flow, tending to increase the 
circuit current. Whatever the current wants to do, 
the counter-EMF developed in a wire tries to counter¬ 
act that effect. 

If the wire is coiled, fig. 12, the field lines of each 
turn add together to form a concentrated field in the 
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core of the coil. The end of the coil where lines of 
force emerge from the core is called the north pole 
(A/) of the coil. Where the lines enter the core is the 
south pole (5) of the coil. The coil in this case can be 
called an electromagnet. An air-core coil's magnetic 
strength can be increased by a factor of thousands 
by winding the coil on an iron core or ferrite core (a 
powdered iron-oxide compound bound together with 
an insulating substance). The more turns and the 
more current, the more ampere-turns — and the 
more magnetism developed in the core. 

A relay utilizes an electromagnet, fig. 13. A few 
volts and relatively little current applied to the coil 
creates a magnetic field that pulls down an iron 
armature, against the tension of its return-spring. 
This closes a circuit between points A and C. When 
the relay switch is opened the magnetic lines collapse 
back into the coil and the armature is pulled back up¬ 
wards by the spring, breaking the contact between 
points A and B, Relays are used to open or close 



remote circuits, particularly when high currents or 
high voltages are involved. 

The single armature and two-contact relay shown 
is called a single-pole-double-throw (SPDT) type. 
With only one contact, the relay would be a single- 
pole-single-throw type (SPST). With two armatures 
and four contacts, the relay would be a double-pole- 
double-throw (DPDT) type. Both relays and switches 
are made in SPST, SPDT, DPDT, as well as more 
complicated forms. A relay coil must be fed dc, VDC, 
or PDC for it to hold its armature down. If ac is used 
across the coil, the core will be alternately magne¬ 
tized in one polarity and then in the other, which 



causes the armature to vibrate. However, if half of 
the top of the iron core piece is encircled with a cop¬ 
per ring, there will be an induced current in the ring 
that produces its own field which tends to hold the 
armature while the magnetic fields are alternating. 
This makes an ac relay. 

Any wire or coil of wire is said to have self-induc¬ 
tance because it induces counter-EMF into itself. A 
coil is often referred to as an inductor. If an inductor 
has a 1-amp-per-second increasing current fed to it, 
and this results in 1 volt of counter-EMF, the inductor 
is said to have an inductance of one henry. The sym¬ 
bol for inductance is L, and the symbol for its unit of 
measurement, the henry, is H. Inductances used in 
radio may range from several henrys in choke coils to 
milli-, micro-, nano-, and picohenrys. They all store 
energy in their magnetic fields when current is flow¬ 
ing through them. When the current stops, the 
energy in the fields is returned to the inductor wires. 

The straight-core, or solenoid, type of coils shown 
so far have a tendency to allow their fields to expand 
a considerable distance from them, causing interfer¬ 
ence with nearby circuit operations. This can be 
reduced by shielding the coils by placing them in alu¬ 
minum cans. If the core is made in a toroidal (dough¬ 
nut) shape, fig. 14, all of the field lines are essentially 
contained in the core material and there are no exter¬ 
nal lines leaking out into the surroundings. Many 
modern tuned circuits in radio equipment now use 
toroid coils, since they require no shielding. 
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One of the important components in radio is the 
transformer. A simple transformer consists of two 
wires laid side by side, fig. 15. When the switch is 
closed, current flows in the "primary" wire, develop¬ 
ing a counter-EMF in it. However, the expanding 
magnetic lines of force also induce an EMF into the 
"secondary" wire as they cross it. This produces a 
pulse of current through the load resistor across the 
secondary. When the switch is opened, the field 
around the primary collapses and in so doing induces 
an opposite-direction EMF in the secondary wire, and 
another pulse of current flows through the load 
resistor. Thus, one pulse of primary current produces 
one cycle of ac in the secondary circuit. 

A much more efficient transformer has its primary 
and secondary wires wound on either a straight core 
or on a toroidal core, fig. 16. If the primary winding 
has 200 turns and the secondary has 400 turns, the 
transformer will step up the ac component of any 
voltage fed to the primary by a factor of two. We say 
the transformer has a voltage step-up ratio that is di¬ 
rectly related to the number of turns on the primary 
and the secondary. If there are fewer turns on the 
secondary than on the primary the transformer has a 
step-down ratio. 

The current ratio of a transformer is just the oppo¬ 
site of its voltage ratio. If there are more turns on the 
primary and fewer on the secondary, the secondary 
current will be greater than the primary. This is 
because the product of the primary E and / (remem- 
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fig. 15. Simplest form of transformer. 



ber, P = El) will always be slightly more than the 
product of the secondary E and /, the difference 
being due to core losses and other inefficiencies. 
Since the power output can never exceed the power 
input, the power ratio is usually considered to be 
about 1:1 for all iron-core transformers. 

Power frequency and audio frequency transform¬ 
ers use laminated iron cores (made of multiple, insu¬ 
lated thin sheets) to reduce eddy current losses in 
the core. Their secondaries are usually wound right 
over the primary windings. Radio frequency trans¬ 
formers use air or, in many cases, ferrite cores to 
reduce hysteresis loss, which is an energy loss that 
results from the flipping over of magnetic iron mole¬ 
cules when the primary current alternates and remag¬ 
netizes the core in the opposite direction. Primaries 
and secondaries are usually separated slightly. 

Iron-core inductors are used as choke coils in pow¬ 
er supplies, making use of their ability to oppose any 
current changes. They produce a smoother dc from 
varying or pulsating dc. Air and ferrite inductors are 
used in radio frequency choke (RFC) coils, tuned cir¬ 
cuits, and when coupled together, in rf transformers. 
Symbols for the various inductor applications are 
shown in fig. 17. 

capacitance and capacitors 

Capacitance exists whenever two conductors of 
any kind are separated from each other by some form 
of insulator. Two wires laying next to each other 
have a small capacitance between them. A compo¬ 
nent made to have capacitance is called a capacitor 
(originally called a condenser). A basic capacitor is 
shown in fig. 18. It consists of two metal plates sep¬ 
arated, in this case, by air. When the DPST switch is 
closed, the top plate is connected to the negative ter¬ 
minal of the battery and the bottom plate to the posi¬ 
tive terminal. Electrons rush through the lamp into 
the top plate, and electrons on the bottom plate are 
repelled and made to flow into the positive terminal 
of the battery. This charges the capacitor plates, and 
an electrostatic field develops between them. 

If the capacitor is large and battery voltage is high 
enough, the charging current may pulse the lamp on 
for an instant. When the switch is opened, electrons 
will be trapped on the plate of the capacitor and it re¬ 
mains charged. If the left terminal of the lamp is now 
connected to the positive plate of the charged capac¬ 
itor, a discharge current will flow through the lamp, 
possibly pulsing it on again for an instant. The 
greater the resistance of the lamp the slower the 
capacitor will charge and discharge. 

The insulation between the plates, in this case air, 
is called the dielectric. It would be possible to draw 
lines across the dielectric to represent the electro- 
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static field, just as lines were used to represent mag¬ 
netic fields. Magnetic and electrostatic fields are not 
the same, however, although both will be developed 
in all working radio circuits. Inductors store energy in 
their magnetic fields. Capacitors store energy in their 
electrostatic fields. 

If a capacitor can store one coulomb of charge in 
itself when across 1 volt of EMF, it is said to have one 
farad (F) of capacitance. The farad is a very large 
value of capacitance. We usually use capacitors with 
microfarad (/xF), or picofarad <pF) ratings in radio cir¬ 
cuits. 

Variable capacitors are usually made by using 
intermeshing plates. When the plates are completely 
intermeshed the capacitance is at its maximum. 
When the plates are completely unmeshed the 
capacitance is at its minimum. Usually, one set of 
plates is fixed in position; these are called the stator 
plates. The movable plates are called the rotors. 
Adjustable — as opposed to variable — capacitors 
depend on their plates being compressed together by 
screwdriver action. 

If the air-dielectric capacitor shown in fig. 18 has a 
sheet of mica, paper, ceramic, or plastic slipped in 
between the plates, the capacitor will store more 
electrons than it would otherwise, given the same 
source voltage. The capacitor will have greater 
capacitance because these new dielectric materials 
can accept more lines of electrostatic force than air 
can. Such dielectric materials are said to have a 
higher dielectric constant. Air has a dielectric con¬ 
stant of 1. Mica, waxed paper, and plastics have con¬ 
stants that are between 5 and 10. Ceramic dielectrics 
may range in the thousands. All of these capacitors 
will be nonpolarized. That is, they may be connected 
into a circuit without regard as to which leads are 
used where. They may be used in ac, dc, VDC, or 
PDC circuits, although paper capacitors are not used 
in circuits where the frequency is expected to exceed 
about 2 MHz. 

Two high-capacitance types of polarized capaci¬ 
tors are electrolytic and tantalum capacitors. They 
are made of sheet aluminum plates held apart by 
some material and dampened in a chemical solution. 
When manufactured they are connected across a dc 
voltage or potential and the plates "form," develop¬ 
ing an oxide on one of the plates. This oxide layer is 
very thin and has a very high dielectric constant. 
Such capacitors always carry a polarity marking ( + ) 
on one lead and must be connected in the circuit 
according to this polarity. If not, they will deform, 
heat, and burn out. These capacitors can not be used 
in ac circuits: only in dc, VDC or PDC circuits. 

Fixed capacitors may be made in flat oblong or flat 



fig. 17. (A) Air-core coil. <B) Iron-core coil. (C) Variable 
air-core inductor. (D) Ferrite core inductor. (E) Air-core 
transformer. (F) Iron-core transformer. (G) Ferrite-core 
transformer. 
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fig. 19. Symbols of (A) fixed capacitor, (B) polarized 
capacitor, {C) variable capacitor, (D) screwdriver vari- 
abfe capacitor. 


round shapes, or they may be in tubular form. They 
may have their leads emerging from the far ends. If 
made to be soldered into printed circuit (PC) boards, 
the leads will both come out the same side of the 
device. Capacitors range from tiny BB-shot size to 
the size of a small book. 

Capacitors are used in conjunction with inductors 
in tuned circuits, both audio frequency and rf. Their 
ability to oppose any change in voltage allows them 
to be used to smooth (filter) varying or pulsating dc. 
They are also used to pass ac-effects without any 
direct connections, and are used to "bypass" ac 
energy to ground. Symbols of various types of 
capacitors are shown in fig. 19. 

ham radio 
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Communications in the Andes 
Mountains takes an antenna that’ti 
go the distance in performance 
and durability, it’s a long walk back 
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mountains without scaling down 
their performance 
Larsen makes over 20 VHF and UHF 
models to mate with most popular 
handhelds Ail designed with double 
protected electrical connections at 
the maximum stress points so the an 
fenna can bend 180 degrees in any 
direction. With o copper plated 
radiating element that uses power 

to communicate, not tor dielectric # Q , roaaTO „ of io , seo Cl9ctmnia lnc 

heating. Iwo layers of low dielectric usAana . -< } na jran uw* * i c anado 


loss heat-shrinkable tubing that pro 
feet the element without deter 
iorating performance And a fop 
coaf of PVC that gives the Kuiduckie 


Copper plated radiating 
element uses power to 
communicate 

Soldered elec tricot 
connection covered 
wittt copper jacket 
and flooded with 
solder for double 
strength 

Long life sitver plated 
steel pins or plated 
brass connections 
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simplifying the 

multipurpose uhf oscillator 


Some modifications 
making use of inexpensive 
and easy-to-find components 


An earlier article 1 in ham radio described a low- 
power, voltage-tuned oscillator operating above 1000 
MHz. It was designed primarily for use as a local os¬ 
cillator in microwave television converters. 

Two means of frequency control were described: 
1) a free-running mode involving continuous tuning 
by means of a potentiometer, and 2) a phase-lock 
mode for click-stop tuning. These circuits are incap¬ 
able of producing the degree of waveform coherence 
in a UHF oscillator for narrowband systems involving 
CW and SSB. In the free-running mode the circuit Qs 
are too low, and in the phase-locked-loop mode 
switching noise and oscillator subharmonics gener¬ 
ated by the prescaler produce too much phase noise. 
In either case, however, the spectrum is clean 
enough for microwave TV applications. 

By using more sophisticated circuitry it's possible 
to provide almost any degree of spectral purity. 
These advanced circuits are based on the oscillator 
described here and will be the subject of a future arti¬ 
cle. They will allow Amateurs to use CW and SSB 
modes in the microwave region as we do today on 
the high frequency-bands. 

In developing the original UHF oscillator, I paid 
very little attention to component parts cost. I used 



parts on hand. Typical of this extravagance are the 
Plessey prescalers, which together cost about 
$40.00. Other examples are the tuning diode and the 
HP35821 transistor, which cost about $25.00 and 
$15.00 respectively in small quantities. Few can af¬ 
ford the luxury of such expensive components; those 
who can may find them difficult or impossible to pro¬ 
cure in small lots. 

The development work that followed my original 
effort was dedicated to simplification and cost reduc¬ 
tion. These goals were to be met without sacrificing 
performance. Also all components were to be readily 
available in small quantities. 

modifying the 
UHF oscillator 

Much effort went into developing the circuit 
changes and making the modifications to meet the 
design goals. While the original electrical circuit con¬ 
figuration was retained, I made major changes to the 
PC board to accommodate new components. Those 
that were changed include the oscillator transistor, 
tuning diode, prescaler, and voltage regulator. Also, 
the PC board was scaled down in size to fit inside an 
inexpensive and readily available enclosure. 

component changes 

I used a Motorola MRF-901 high-frequency plastic 


By Norman J. Foot, WA9HUV, 293 East 
Madison Avenue, Elmhurst, Illinois 60126 
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transistor to replace the more expensive HP-35821 to 
help meet the design goals. While the MRF-901 is 
specified primarily for use as a low-noise amplifier 
and switch, it also performs very well as an oscillator. 
This transistor has become very popular with Amateur 
experimenters because of its favorable performance 
characteristics and modest cost in small quantities. It 
has a typical fj of 4.5 GHz with 15 mA collector cur¬ 
rent. Although the pinout is intended for common- 
emitter circuits, I designed the UHF oscillator PC 
board to accept this configuration without difficulty. 

A Motorola MV2201 plastic 6.8-pF tuning diode 
(70 cents in small lots) has replaced the expensive 
and hard-to-find GC type 1607 diode. The capaci¬ 
tance tolerance of this diode is 5.5-8.0 pF at 4.0 volts 
bias. The MV2101, which sells for about $1.25 and 
has a lower tolerance of 6.1-7.5 pF, can also be used. 

The Q of the MV2201/2101 is low compared with 
that of the more expensive devices. Theoretically, a 
small amount of oscillator power that would other¬ 
wise be available at the rf output jack replaces the 
tuning-diode loss. Despite this drawback, this modi¬ 
fied UHF oscillator described here easily provides 10 
mW of rf output power. Thus, modest tuning diode 
Qjs an acceptable compromise. 

An RCA CA3179G 1.25-GHz prescaler replaces the 
more expensive Plessey types. The 3179G costs less 
than $10.00 each in small quantities. The RCA 
CA3163G, which has an identical pinout, is a suitable 
substitute. These prescalers divide by 256 when con¬ 
nected in the UHF mode. 

The modified prescaler circuit is less comlex than 
the original one. It uses fewer components, and ex¬ 
pensive 0.1-watt resistors have been eliminated. 

The Plessey prescalers used in the original UHF os¬ 
cillator 1 provided division by 40. It was recommended 
that an external divide-by-25 circuit be added to 
allow a counter to display, in kHz, the oscillator fre¬ 
quency in MHz. In retrospect, while the divide-by-40 
circuit was a novel idea, it offered nothing in terms of 
oscillator performance that would justify the high 
cost of the prescalers. For experimental purposes, 
the CA3179G, which divides by 256, together with a 
simple conversion chart or hand-held calculator, will 
do just as well. Therefore, in keeping with the goal of 
availability and reduced cost, I decided to use the 
CA3179G prescaler. 

You can get along without the prescaler if you 
have access to a digital counter that operates to 
about 1400 MHz. In most applications it's not neces¬ 
sary to display the oscillator frequency continuously, 
but it's useful to have the prescaler available for tune 
up and frequency adjustment. In my design I in¬ 
cluded a switch to disable the prescaler when not in 
use. 


There are several reasons why I added this switch. 
First, I found that careful shielding was necessary to 
prevent small but measurable amounts of subhar¬ 
monic signal power, generated by the prescaler, 
from appearing at the rf output jack. 

Another reason for the switch is to reduce drift of 
the oscillator. The prescaler dissipates 325 mW of 
power, and 455 mW more is dissipated in the 5.0-volt 
series-pass regulator. The oscillator's frequency sta¬ 
bility is considerably improved when the prescaler is 
inoperative; otherwise, over a period of time, the 
additional 780 mW of heat increases the temperature 
of the oscillator module and causes some frequency 
drift. The component most affected by temperature 
changes is the tuning diode. 

Two voltage regulators, an MC78L12 and an 
MC78L05, are connected in series to provide regu¬ 
lated + 12 and +5 volts. These regulators have 
become very popular with Amateur experimenters 
because they are inexpensive and available in small 
quantities. Originally the + 12 volts was supplied by a 
723 1C, and a separate negative supply was needed 
for the prescalers. The modified UHF oscillator unit 
requires only a single positive supply voltage of be¬ 
tween + 15 and + 19 volts at a current of about 100 
mA. 

The enclosure for the modified UHF oscillator con¬ 
sists of a RACO 11.5-cubic-inch (188.4-cm 3 ) exten¬ 
sion box (92 cents) at hardware stores. The RACO 
box is made of welded steel and is normally intended 
for electrical house wiring purposes. Experience has 
shown that the PC board containing the UHF oscilla¬ 
tor should be mounted inside of a rigid electrostatic 
enclosure. At UHF, fm microphonics may occur if the 
box is not rigid; furthermore, a good rule is to make 
the box rf tight to avoid the unpleasant conse¬ 
quences of rf leakage. 

The RACO box meets these requirements. It meas¬ 
ures 1-1/2 inches (38 mm) high, 2 inches (50 mm) 
wide, and 4 inches (102 mm) long. It is open both at 
the top and bottom. A flat 0.074-inch-thick (1.9-mm) 
aluminum plate 2-1/8 x 5-5/8 inches (54 x 143 mm) 
is attached with four screws to the bottom of the 
box. Matching holes, drilled into the bottom of the 
box, are tapped for 4-40 (M3) screws for that pur¬ 
pose. The plate extends out 5/16 inch (8 mm) from 
the box on each side where 1/8-inch (3-mm) holes 
are drilled to provide means for mounting. The top of 
the RACO box is fitted with a 0.020-inch-thick (0.5- 
mm) aluminum cover with 1/4-inch (6.4-mm) flaps 
turned down on all four sides. Except for the oscilla¬ 
tor line and grounding shims to be described, the top 
and bottom covers are the only two sheet metal parts 
that need to be fabricated. These relatively simple 
parts are illustrated in fig. 1. 
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the oscillator line 

The mechanical details of the oscillator line LI are 
shown in the original article and therefore will not be 
duplicated here. However, the line should be short¬ 
ened from 2-1/16 inches (52.4 mm) to 1-3/4 inches 
(44.5 mm). This is necessary to compensate for the 
parasitic (lead) inductances of the inexpensive 
MV2201 tuning diode. 

assembly procedure 

You can make the PC board yourself from the full- 
scale patterns shown in fig. 2 or obtain them from 
Rock Engineering Supply Company, Inc., 1769 Armi- 
tage Ct., Addison, Illinois 60101. Another option is to 
procure a kit of parts including the PC board from 
RadioKit, Box 411, Greenville, New Hampshire 
03048. 

In simplifying the UHF oscillator, the expensive 
feed-through capacitors have been eliminated. All 
bypass capacitors are ceramic disc types except for 
C6, which is a 24-pF dipped mica. The schematic dia¬ 
gram is shown in fig. 3. C6 is soldered directly on the 
foil side of the board with extremely short leads. The 
original article describes how to prepare this capaci¬ 
tor before installation. 

It is recommended that parts be assembled on the 
component side of the board first, including the volt¬ 
age regulators, prescaler, the 2N5179 transistor and 
associated parts. Next, oscillator line LI should be 
mounted on the foil side of the board. The pointed 
end of this inductance fits into the insulated hole 
near the MRF-901 transistor. The other end of LI is 
supported by a 3/32-inch-thick (2.4-mm) epoxy fiber¬ 
glass shim. Apply two-part, five-minute epoxy glue 
sparingly to the shim and each end of the line to 
secure them in position. 

mounting the varactor 
tuning diodes 

Because the MV2201 is equipped with wire leads, 
solder should be applied as close to the plastic body 
as possible to minimize lead inductance. The anode 
is soldered to the large pad under the oscillator line, 
while the cathode lead is bent at a right angle and 
soldered to the top of the line. Fig. 4 shows the in¬ 
stallation of the diode. For operation at approximate¬ 
ly 1100 MHz, the tuning diode should be soldered to 
the oscillator line at 1-1/4 inches (31.8 mm) from the 
collector end of the line. 

mounting the PC board 
in the enclosure 

The PC board is mounted in a RACO box about 1/2 
inch (12.7 mm) from the top. It is held in place by 



fig. 1. Construction details of the bottom plate and 
cover, (A) and (B) respectively, used with the UHF oscil¬ 
lator enclosure. Material is aluminum stock. 0.074 inch 
(1.9 mml thick for the bottom plate and 0.020 inch (0.5 
mm) thick for the cover. Flaps should be bent around a 
RACO box to form a tight fit. 


means of L-shaped spring-brass shims soldered to 
the top and bottom of the rf output edge of the 
board. These shims also serve as rf grounds. I used 
scissors to cut my shims from a discarded piece of 
weather stripping; then I bent them at an angle of 
about 120 degrees using a bench vise as a makeshift 
brake. The dimensions of the L are 1/8 x 1/2 inch 
(3.2 x 12.7 mm); the small dimension is soldered to 
the board. The board is secured in position by means 
of 4-40 (M3) screws through both the wall of the box 
and the shims. 

There are two holes located at the rear edge of the 
board, which are intended for through-grounds. In¬ 
sert a short piece of tinned copper busbar in these 
holes, fold over and solder on each side. 

operating frequency range 

I built the modified UHF oscillator primarily to oper¬ 
ate at its fundamental frequency in the range be¬ 
tween about 1100 and 1200 MHz. However, by ad¬ 
justing the position of the tuning diode on the line, 
the range can be moved up or down as in the original 
design. It's also possible to use frequency multipliers 
for higher-frequency operation, as described in the 
original article. 1 

output coupling 

The output-coupling circuit is similar to the original 
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one; however, a 3/16 inch-diameter (4,8 mm) pow¬ 
dered iron slug inserted in the output coupling loop 
and screwed to the board has been added to increase 
the coupling. The slug acts as a magnetic dipole, 
which aids the output current in the loop. Although it 
may seem surprising, carbonyl C iron made by Cam- 
bion (Cambridge Thermionic Corporation), which is 
normally intended for use at much lower frequencies, 
gave very good results. Power output was measured 
to be in excess of 10 dBm with the slug. 

The rf coupling loop is formed from 3/16-inch (4.8 
mm) wide 12-mil (0.3 mm) shim stock. The rf output 
jack should be mounted in a 3/8'inch-diameter (9,5 
mm) hole centered on the middle knockout. The rf 
coupling loop terminates on the large pad under the 
BNC connector. The pad acts as an rf bypass capaci¬ 
tor and also allows dc power to be brought into the 
box by way of the coaxial center conductor. 

To ensure a good rf output termination, a 3/16- 
inch-wide (4,8 mm) piece of copper foil is soldered to 


the fiat on the threaded portion of the BMC connec¬ 
tor. The other end of the copper foil is soldered to the 
ground foil on the edge of the PC board under the 
BMC connector. It is important that this ground foil 
be made as short as possible, 

test and adjustment 

Provisions have been included on the PC board to 
monitor the MRF-901 collector current for tune up 
purposes. Temporary leads should be tack soldered 
to the doughnuts on each side of the gap in the PC 
conductor leading to the + 12V oscillator pad. When 
the adjustment is complete, a jumper will be soldered 
across this gap, as illustrated in fig* 4. 

The feedback capacitor, not shown, is made of 
1/8 inch-wide (3,2 mm) copper foil. One end is sol¬ 
dered to the emitter, while the other end extends out 
over the top of a 1/32-inch-thick (0*8 mm) epoxy 
fiberglass insulator cemented with epoxy to the top 
of the oscillator line. See fig* 4 for details* 


O 


0 - 


RESISTOP PIGTAILS ARE FORMED 


J=D= 9 AS SHOWN HERE 


EPOXY 
FIBERGLASS 
tNSULATOR 



POWDERED 
IRON SLUG 





fig, 2. Printed-circuit board layout. The foil side is 
shown in (A); component side in IB). 
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J1 RF OUTPUT 

'~nJ bnc 


+ 15 TO + 19 VDC 



+10 VDC 


MRF901 

01 




capacitors c eramic disc except as 
otherwise noted 

C1.C3.C4 printed on the PC board 
C2 feedback capacitor (see text) 

C5 MV2201 tuning diode 

C6 special mica capacitor (see text) 

J1 bnc or F panel jack 

J2 phono jack 





PRESCALER 
OUTPUT 
J2 
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(-ft 


Except as indicated, d«c/mal 
values of capacitance are In micro 
farads (fiF); others are In picofar¬ 
ads (pFk resistancea ate In ohms, 
k = 1,000 M = 1,000,000 


fig, 3. Schematic diagram of the improved UHF oscillator. The more expensive 
oscillator transistor, tuning diode, and prescaler used in the original circuit have 
been replaced with the components shown. Oscillator line LI in the original design 
has been shortened from 2-1/16 inches (52.4 mm) to T3/4 inches (44.5 mm). 



tune-up procedure 

The procedure for tuning up the MRF-901 is some¬ 
what different than for the HP35821B transistor used 
in the original model. First of all, a 100-ohm current- 
limiting resistor (which also acts as an rf choke) tends 
to maintain a relatively constant collector current. 
The 1,8k and 18k biasing network should set the col¬ 
lector current between 15 and 20 mA for most MRF- 
901s. Do not permit the collector current to exceed 
30 mA. To reduce the collector current, increase the 
value of the 18k resistor to 20 or 22k as required. 

The oscillator frequency is highly dependent on 
the capacitance between the emitter and collector. 
To adjust frequency, set the tuning pot output volt¬ 
age to zero (12 volts tuning-diode bias). Connect a 
counter to the prescaler output jack; adjust the value 
of the feedback capacitor until the oscillator frequen¬ 
cy is equal to the desired high-end frequency. Either 
clip the foil or bend it back on itself to increase fre¬ 
quency. Note that the counter readout correspond¬ 
ing to a frequency of 1100 MHz should be 4.2969 
MHz. After making this adjustment, apply a very 
small amount of epoxy cement to the feedback ca¬ 
pacitor to secure it to the epoxy insulator. 
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The tuning range of the modified oscillator is 
smaller than with the original model — about 3 per¬ 
cent of the center frequency instead of ten percent. 
This is due primarily to the relatively high capacitance 
of the tuning diode. This range may be increased by 
using two tuning diodes in series. 

The tuning range of the new oscillator has deliber¬ 
ately been reduced to permit use of a single-turn in¬ 
stead of ten-turn tuning pot. This is in keeping with 
the goal of cost reduction. 

You may want to provide means to tune the UHF 
oscillator from a remote location. If so, remove the 
tuning pot and insert a phono jack in its place. Con¬ 
nect a 470-ohm, 1/4-watt resistor from +5 volts to 
the junction of the 1.5k resistor and the 0.01 p F by¬ 
pass capacitor. Then connect the junction to the 
center conductor of the phono jack. The 2k pot can 
then be located at the far end of a shielded cable. 
Solder a phono plug on the near end. 

conclusion 

The UHF oscillator as described in reference 1 
leaves something to be desired in terms of compo¬ 
nent cost and availability, which explains the reason 
for further development. Although its performance is 
outstanding in most respects, the original model was 
complex and difficult to construct. Also there was 
measurable rf leakage because some of the compo¬ 


nents were not totally shielded. Nevertheless, it 
proved to be a good starting place. 

The modified UHF oscillator overcomes the prob¬ 
lems of the original unit while retaining its good 
points. Because the RACO box is rugged and pro¬ 
vides full shielding, stability and drift are negligible by 
comparison. For example, the warm-up drift of my 
modified oscillator operating in the free-running 
mode measured 650 kHz. After stabilizing in four 
minutes from a cold start, the frequency drifted only 
0.06 percent at 1100 MHz. When buffered with a 3- 
dB pad, the effect of changing the load from a short 
to an open circuit through all possible angles caused 
a frequency change of less than 1.5 percent. Finally, 
despite the fact that the MRF-901 has less power- 
handing capability than its predecessor, it delivers a 
full ten milliwatts into a 50-ohm load. 

Without compromising the important performance 
characteristics, the UHF oscillator can now be con¬ 
structed easily with components that are readily 
available at a fraction of the cost of the original unit. 
The design goals specified at the beginning of this ar¬ 
ticle have been met. 

reference 

1. Norman J. Foot, WA9HUV, "A Multipurpose UHF Oscillator," ham 
radio, December, 1980, 
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TECHNIQUES 


Making a crystal from a pair of 

eyeglasses! From time-to-time I 
receive interesting letters based on 
material in this column, and I'd like to 
share some of them with you, 

G.W. Thomas, G5YK, of Suffolk, 
England, writes, "I was very inter¬ 
ested to read your April issue. , .on 10 
meters. 

"I was also on 10 meters in those 
days and the first India-Europe con¬ 
tact was made on February 10, 1929: 
I established contact with VT2KT on 
that day using about 50 watts. 



fig. 1. Charlie Atwater, mi2JN, and his 
pioneer 10 meter transmitter. Charlie s 
1928-1929 experiments helped open this 
new Amateur band. Using a UX-210 
driving a UX-852, Charlie's transmitter 
delivered about 80 watts into a Zeppe¬ 
lin antenna, Unfortunately, the sunspot 
cycle was on the downward trend. 
After a few exciting months 10 meters 
went dead, and interest lapsed for 
nearly eight years. 


"I was also fascinated in the mak¬ 
ing of a crystal from a quartz slab. 
The price of a crystal in those days 
was more than my weekly wage, so I 
found a way of making one cheaply 
and with less effort. From an opti¬ 
cian's shop I bought old quartz spec¬ 
tacle lenses and slowly and painstak¬ 
ingly ground them down to 80 
meters. They were marvelous, and a 
friend (then G5YX) and I had a little 
business going as a sideline for a 
short while. Oh, those were the 
days!" 

Charles Atwater, W2JN 

A real old timer passed away a 
short time ago: Charlie Atwater, 
W2JN. Located m Upper Montclair, 
New Jersey, Charlie established the 
first-ever, 10-meter transatlantic 
GSO, with efBCT in France. Ten 
meters had until then been consid¬ 
ered a worthless band. W2JN explod¬ 
ed this idea around! 1928 with a two- 
hour, 700-percent contact. Using an 
experimental license, Charlie made 
this record before the IG-meter band 
was opened for general Amateur use. 
The nu2JN transmitter (fig. 1) is an 
eye opener today! Doesn't look much 
like a Kenwood, does it? 

W1BVL was there! 

A note from Dick Briggs, W1BVL, 
says, "Your article in the April, 1981, 
ham radio was of great interest to 
me, particularly your description of 
WIXM's 10-meter crystal-controlled 
transmitter of 1928. The four-tube 
driver unit using 201A tubes was built 
and used for my thesis at MIT in May, 
1927. In 1928, a year after my gradua¬ 
tion, the unit was used as described 
by Howard Chinn in November, 1981, 
QST magazine. 


"At that time little was known 
about frequency doubling with 
vacuum tubes. My thesis made an 
analysis of the operating parameters. 
Also it was found that frequency 
changers could be made somewhat 
regenerative to enhance the gain per 
stage. 

"My first DX QSG on 10 meters 
was with Bill Eitef, W6UF, on October 
21, 1928, at 3:40 pm, EST. My trans¬ 
mitter was a tuned-plate, tuned-grid 
(TPTG) oscillator with a UV-203A 
with about 80 watts input from a 
chemical rectifier. The antenna was 
70 feet long slanting up from 30 feet 
to 55 feet and a counterpoise wire 
slanting down from 30 feet to 8 feet, # 

"All the above brings back memo¬ 
ries of those old times. I am now a 
retired vacuum-tube engineer and do 
consulting on microwave magne¬ 
trons." 

the final word 
on 10 meters 1 

George Elliott, W6ENC, sends the 
final word on 10 meters — a beautiful 
copy of The Ten- Ten International Net 
bulletin celebrating 50 years of IO¬ 
meter activity. The complete story of 
the famous nu2JN contact is in the 
bulletin, plus many other articles of 
interest to the 10-meter operator. The 
Ten-Ten International Net monitors 
28,800 kHz daily except Sundays and 
publishes an interesting quarterly 
bulletin, chock-full of articles of inter¬ 
est to 10-meter ops. Full information 
on the net and the bulletin can be ob- 


*Also known as the "up and out' antenna a ver¬ 
sion of the sloper A popular antenna of the 1930s 
was "40 up and 40 out. fr Sometimes the counterpoise 
was run close to the ground and was called a "worm 
warmer," It also warmed people who came m contact 
with it, Editor, 
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fig. 2. This photo explains why K6QXY has such a robust signal on 6 and 2 meters. 
The 6-meter array is composed of four seven-element Klm LPY Yagi antennas. In¬ 
side the array is the 2-meter beam, which consists of two twenty-element expand¬ 
ed collinear arrays. 


a dipole — about 17 dB. Inside the 6- 
meter array is the 144-MHz array, 
which consists of two twenty-ele- 
ment expanded collinear arrays pro¬ 
viding about 16 dB gain over a dipole. 

Fig. 3 shows Bob's new antenna 
project, which seems to me to be 
comparable to building the pyramids 
of Egypt. This shows the base assem¬ 
bly for his new moonbounce anten¬ 
na, It consists of three Rohn 25 
towers in a triangle, 10 feet 13 meters) 
on a leg. In the center of the triangle 
is a stressed steel and concrete sub¬ 
base that has 6 cubic yards (4,6 cubic 
meters) of concrete in it, going down 
10 feet (3 meters). The top pour, 
which wifi cover the excavation, will 
have 17 cubic yards (13 cubic meters) 
of concrete in it, for a total of 23 
cubic yards (17.6 cubic meters). Two 
towers will go up about 80 feet (24 
meters), tied together every 10 feet (3 
meters). An antenna, steerable in azi¬ 
muth and elevation, will go at the 
top. It is planned to have eight seven- 
element KLM LPY antennas providing 
a power gain of about 21 dB, with six- 


tained from W6ENC, George Elliott, 
whose QTH is 942 Victoria Drive, 
Arcadia, California 91006. I would 
imagine that two postage stamps 
included in your letter to George 
would help. 

To become a member of Ten-Ten 
you have to work some of the present 
members on 10 meters. I'm sure 
George can bring you up to speed on 
that, too. 

howto be LOUD 
on 6 and 2 meters 

Have you ever heard the ear- 
splitting signal of Bob Magnani, 
K6GXV, on 6 or 2 meters? No? Then 
you must be off the air. Bob has an 
outstanding signal, and the pictures 
he sent me tell why. Fig. 2 shows the 
present installation, which consists of 
four seven-element KLM LPY Yagi 
antennas spaced one wavelength 
apart for 50 MHz. Estimated gain over 



fig, 3, The base for K6GXY's new moonbounce antenna consists of three lattice 
towers arranged in a triangle. The first sections ere up in the photo. The towers 
will go up to about 80 feet (24.4, meters). tied together every 10 feet 13 meters). 
Twenty-three cubic yards (17.6 cubic metersl of concrete will be poured into the 
base. 


September 1981 QJ£ 33 











teen fourteen-element "Junior 
Boomers" for 144 MHz nestled inside 
the bigger antenna. This will provide 
about 25 dB gain on 2 meters. 

So if you haven't heard K6QXY 
yet, you soon will! 

a long wire antenna 
for field day 

"Wait until next year!" That's the 


cry of the Field Day enthusiast. And 
sure enough, the antennas for 1982 
will be bigger and better than those 
used in 1981 for portable work. 

Bob Walton, W6CYL, has the 
perfect scheme for getting a longwire 
antenna up in the air with a minimum 
of fuss and bother. He uses an arm- 
brace slingshot. This is a device that 
has a lightweight aluminum frame 


mounted at the bottom of the vertical 
handle, which rests back on the 
forearm and reduces the force on the 
handle when you draw back on the 
rubber tubing bands for a long shot 
into a tall tree. 

Bob places a 6-ounce (170-gram) 
fishing line sinker on a heavy monofil¬ 
ament nylon line wound on the reel of 
a take-apart Japanese-imported trout 
rod. This setup will take about 200 
feet (60 meters) of line. Bob mounts 
the pole and reel on a ground stake 
and releases the drag on the reel. 
Then, with the sling shot, he shoots 
the sinker up and over a tree using 
the fishing line as a messenger cable 
to pull up a longwire antenna. He 
puts an egg insulator on the end of 
the antenna wire so that he can see 
when the end is getting near the tree 
leaves and branches. 

Bob has also tried the bow-and- 
arrow technique of shooting an 
antenna into a tree , He says that 
works, too, but it requires more 
expertise to spot the antenna wire 
where you want it. Bob says that you 
can buy a reel of braided copper 
antenna wire (part number AS-207/ 
CRT-3) at Fair Radio Sales, Box 1105, 
Lima, Ohio 45802. 

After he gets the monofilament line 
safely up into a tree, with the sinker 
down at ground level, he attaches the 
braided copper wire to the line, 
unreels the wire and pulls in the 
sinker and line. Up she goes! When 
he's finished operating, he releases 
the fishing line from the tie-down at 
ground level, and reels in the braided 
copper wire. In the event of a snag, 
he pulls on the wire and the nylon line 
breaks, freeing the balance of the 
wire. 

Bob says, "Operating from a trail¬ 
er, as I often do, requires searching 
for a parking spot that will permit a 
longwire antenna. Here, trees are 
ham's best friends. And when you 
put up the antenna, stand by for a 
rash of CBers who descend upon you 
with all kinds of questions. Some 
even report inventing radio and the 
thrill of working skip, etc.!" Bob 
shows how it's done in fig. 4. 



fig. 4. The W6CYL slingshot technique for erecting a portable antenna. Nylon fish¬ 
ing line on a trout pole is attached to lead sinker, which is then catapulted over 
nearby trees using an arm-brace slingshot. Bob prefers this to the bow-and-arrow 
technique. Try it out next Field Oay. 
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the 2-meter quad at K3AC 

K3AC. Malcolm Williams, lives in a 
high-rise apartment, as do many 
other Amateurs. The building frame 
is steel, and the use of an indoor 

i 

antenna is out of the question. But 
K3AC puts out a powerful 2-meter 
signal with the aid of his portable 
four-element quad antenna. In a mat¬ 
ter of minutes the quad can be 
assembled and placed onto the 
porch. And in bad weather, the quad 
can be used indoors, shooting out 
through the sliding glass doors (fig* 
5), Dimensions for a quad of this 
type, cut to 146 MHz are: reflector 
loop, 21-1/2 inches (54.6 cm) on a 
side; driven element loop, 20-1/4 
inches (51 A cm) on a side; two direc¬ 
tor loops, each 19-1/4 inches (49 cm) 
on a side, Reflector-to-drivenele- 
ment spacing is 16 inches (40*6 cm); 
driven-element-to-director spacing is 
13 inches (33 cm). Spacing between 
directors is 13 inches (33 cm). 

For vertical polarization the driven 
(oop is broken in the middle of one 
vertical side and fed with a random 
length of RG-58/U coaxial line. The 
line is brought back to the boom and 
then run down the supporting mast. 
For hori 2 ontaf polarization, the driven 
loop is broken in the middle of the 
bottom for the coaxial line. The 
reflector and director elements are 
the same in either case; they "don't 
know" the polarization of the driven 
element! 

A duplicate of this quad beam is 
easy to build. The boom can be a 4- 
foot (1 2-meter) length of 1-inch 
(2.54-cm) diameter wood dowel rod, 
varnished to protect it from the 
weather* The loops are built from 
lengths of 1/4-inch (0,6-cm) diameter 
wood dowel rods, fitted into holes 
drilled in wood blocks* The blocks, in 
turn, are drilled to press-fit over the 
boom. The loops are made of No. 20 
(0.8mm) enameled wire* 

To space the loops properly on the 
X-frame, the wire can be temporarily 
positioned with the aid of short pins 
pushed into the dowel rods. Once the 
position of the wires has been deter¬ 


mined, the dowel tips are drilled to 
pass the wire element* The )oop is 
made taut by pulling the dowels out 
of the holes in the center block a bit 
before epoxy cement locks the dow¬ 
els to the block. 

The array is collapsed by sliding the 
loops off the dowel boom* For a more 
portable affair, the loops themselves 
can be made to collapse* 

There's no reason the vertical mast 
can't be lashed to the balcony and 
rotated by hand* K3AC mounts his 
quad on a small case, which provides 
a base and container for the quad 
when it is not used. 



fig* 5. The compact 2-meter quad at 
K3AC is ideal for the apartment 
dweller. Sometimes Mai uses it in¬ 
doors. shooting the signal through the 
sliding-glass doors. See text for dimen¬ 
sions and construction details. 

what about your antenna? 

Do you have an interesting anten¬ 
na? Send me a description of it and if 
it appears in this column, ham radio 
will send you a free, one-year sub¬ 
scription to this magazine (or extend 
your subscription for a year if you al¬ 
ready have one). Send your material 
to me, care of the magazine (address 
on the contents page 3 of every 
issue), 

ham radio 




PEAK READING 
WATT METER WM-2O00A 
reads power in 200, 1000. 
2000 watt ranges* 3,5-30 
MHz, Reads average or PEP 
power output. Includes ex¬ 
panded VSWR scale. 


IN-LINE WATT METER 

WM-20Q0 reads power in 200 
1000, 2000 watts. 3.5-30 MHz 
In cl. expanded VSWR scale. 


MOBILE WATT METER 

HFM-200 with remote direc¬ 
tional coupler reading 20 or 
200 watts* 3,5-30 MHz. Il¬ 
luminated * with VSWR scale. 


SWR BRIDGE SWR JA 

with dual reading meters 
1000 v/atts RF. 3*5-150 MHz 
Reads relative power output. 


Available only through 
authorized dealers. 


305 Airport Rd • Oceanside, Ca 92054 
{7t4) 757-7525 
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the half-wave vertical 


A 40-meter DX antenna 
without a radial-wire 
ground system 

A current-fed vertical antenna, such as a quarter- 
or five-eighths-wavelength monopole, must have a 
radial-wire ground system for maximum efficien¬ 
cy. 1-3 This is known as a groundplane. 

the groundplane 

What is the purpose of this groundplane? Will it 
provide the low-angle radiation necessary for work¬ 
ing distant stations? The radial-wire ground system 
under the antenna must provide a low resistance to 
reduce ohmic losses in the system. The ground-loss 
resistance, referred to the base of the antenna can, 
by a groundplane, be made low with respect to the 
system radiation resistance. For a quarter-wave verti¬ 
cal the radiation resistance is approximately 36 ohms. 
The radiation efficiency is therefore high. The radial- 
wire groundplane system is therefore important, 
since the length and number of radials, as well as the 


I conductivity of the ground, determine this terminal 
loss resistance. 

The parameters of the antenna, however, to 
launch sky waves at low angles above the horizon ex¬ 
tend to distances well beyond the antenna and its 
ground system. In fact, the conductivity of the 
ground, fifty or more wavelengths from the antenna, 
is important in that it influences the vertical radiation 
pattern of the antenna. And this effect is significant, 
especially for launch angles of less than 10 degrees 
above the horizon. 

Fig. 1A shows the theoretical vertical radiation 
pattern for a 6-MHz quarter-wave antenna over poor, 
good, and very good ground (sea water). The pattern 
for an antenna over very poor ground, but with an 
extensive ground system, 4 is shown in fig. IB. It is 
clear that, while the radiation efficiency of the anten¬ 
na is improved by using a ground screen, the power 
gains for elevation angles less than 10 degrees be¬ 
comes vanishing small. 

the half-wave antenna 

An alternative approach is to use a half-wave radi- 

By John S. Belrose, VE2CV, 3 Tadhoussac 
Drive, Aylmer (Lucerne), Quebec, J9J 1G1, 
Canada 
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fig. 1* Theoretical radiation pattern for a quarter-wave 
antenna over poor, good, and very good ground tA) 
and over very poor ground but with an extensive 
ground system (BJ, 


ator* Since its radiation resistance is high compared 
with the ground-loss resistance, the radiation effi¬ 
ciency can be high, even without wire ground redi¬ 
als, The base resistance of a half-wave antenna 
depends on its height-to-diameter ratio. For a tower 
antenna, the base radiation resistance is about 500 
ohms; for thin wire antennas this resistance is several 
thousand ohms. Furthermore, if the antenna feed- 
point is elevated from the ground, the influence of 
the finite conductivity of the ground on the input im 
pedance of the antenna is even further reduced The 
antenna will therefore radiate with good efficiency, 
even with no ground screen at all. Of course, the far 
field vertical radiation pattern, especially at low ele¬ 
vation angles, is affected by the conductivity of the 
ground as discussed above; but we have little control 
over this except to erect the antenna over a salt 
marsh or over alkaline flats in the prairies. 


Erecting the home-builf coaxial sleeve antenna at a 
field-day site ftop). Lower photo shows the antenna in 
operating position. 


The coaxial vertical, or sleeve antenna, (fig. 2), is a 
half-wave radiator. This antenna is used extensively 
at VHF, It can also be used effectively at high fre¬ 
quency, at least for frequencies greater than 7 MHz. 
The coaxial sleeve is composed of a cage of four 
wires connected to the top of a tower, insulated from 
ground and the tower bur connected by a skirt wire 
at the lower ends* The antenna is fed by a coaxial 
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sleeve is composed of a cage of four wires connected 
to the top of a tower, insulated from ground and tower, 

but connected by a skirt wire at the lower ends. 

. . ... _ 


cable that runs up the center of the mast. The out¬ 
side conductor of the coax is connected to the top of 
the tower; the center conductor is connected to the 
base of a free-standing, base-insulated whip at the 
top of the tower. {For base-station use, the tower 
should be grounded for lightning protection.) 

The optimum height, measured from the center of 
the antenna above the ground, is one-half wave¬ 
length, since the antenna and its image are then sep¬ 
arated by one wavelength. This is the height for max¬ 
imum gain, which for a perfectly conducting ground, 
would be 6.27 dB over a dipole in free space. How¬ 
ever, this height can be decreased to about 0.35 
wavelength before ground losses appreciably affect 
the input impedance. 6 

antenna fundamentals 

A vertical antenna of physical length or height, H, 
is related to its electrical length, G, by a factor k: 

H = kG (1) 

where H is height 

k is a factor {less than 1) 

G is electrical length (degrees) 


That is, the physical height, H, is less than the elec¬ 
trical height, G, due to a) end effects and b) the velo¬ 
city of propagation of the wave along the radiator, 
which is less than its velocity in free space. Usually G 
will be one-quarter, one-half, or five-eighths wave¬ 
length (90, 180, or 225 electrical degrees). If G is 
measured in meters rather than in degrees, (as for ex¬ 
ample, we express wavelength in meters), then the 
physical height, H, or in this case, h, will also be in 
meters. 

The factor k depends on the length-to-diameter ra¬ 
tio (H/D) of the radiator and on its electrical length. 
Fig. 3 shows the experimentally determined relation¬ 
ship between these parameters. In fig. 3 the percent 
increase of G over H is plotted versus the electrical 
diameter, D, (degrees), for a very wide range of val¬ 
ues of D. Thus for thin antennas, this factor is ap¬ 
proximately 5 percent, and for fat antennas, the per¬ 
cent increase is considerable. The experimental val¬ 
ues were obtained from various sources. I measured 
those labeled 2 in fig. 3 for first and second reso¬ 
nance. Previous investigators, for example Brown 
and Woodward, 6 got into difficulty for the larger 
values of D because of the capacitance of the base 
plate since the disk they used, which closed the bot¬ 
tom of the cylindrical radiator, formed a shunt capac¬ 
itance across the terminals of the radiator. In my 
measurements I used rods rather than tubes, and the 
radiators were tapered to a point at their bottom end 
(but the taper was over a distance small with respect 
to the length of the radiator) to minimize this effect. I 
have used the curves in fig. 3 for antenna design. 
The curve for G = 225 degrees probably lies midway 
between those for G = 90 degrees and 180 degrees. 

Towers are not usually of circular cross section. 
For triangular towers d = 0.48b (2) 





hr 


September 1981 





and for square towers 

d = 1.18b (3) 

where b = face width of tower 

d = effective diameter of the tower 


design of the coaxial- 
sleeve antenna 


Suppose we design a coaxial-sleeve antenna for a 
frequency of 7.15 MHz (X = 984/fMHz = 137.6feet 
or 42 meters , and a quarter wavelength = 34.4 feet, 
or 10.3 meters) . The antenna arrangement is sketched 
in fig. 2. 

The Shakespeare™ whip had a diameter of 1-1/4 
inches (31.8 mm) at its base, and 1/4 inch (6.4 mm) 
at the top of the radiator. The effective diameter is 

therefore 1 - 2 - ^ > °' 2 - = 0 . 73 inch, or 19 mm ( 0.0623 
foot , or 0.02 meter). 

Thus D = ^y (^Oj = q jg degrees. In metric 

terms, D = <L02J360 ±. 

The percent lengthening is therefore approximately 
5 degrees, or k = = 0.93. However, for 

fiberglass whips, the conducting wires are embedded 
in fiberglass. The velocity of propagation is therefore 
further reduced by the velocity of propagation in 
fiberglass, which is about 0.95 times the velocity in 
free space. Hence 


k eff = 0.93k 

= 0.93(0.93) = 0.9 


The length of the whip is therefore: 0.9 (34.4) - 31 
feet (9.3 meters). 

The effective diameter of the coaxial sleeve is esti¬ 
mated as follows. The top of the sleeve is the dia¬ 
meter of the supporting tower, which for a triangular 


tower 8 inches on side is 0.84 



0.36foot (0.17 


meter). 

The four wires of the cage that form the sleeve are 
tied to stakes forming a 3-foot (0.9-meter) radius 
about the base of the tower (see fig. 2). 

Visualize these tie points to form the corners of a 
square, which at ground level has a side length of 
2f2 = 4.24 feet (1.3 meters). Thus the effective di¬ 
ameter is 1.18 (4.24) ~ 3 feet (1.32 meters). The ef¬ 
fective diameter at the end of the sleeve is approxi- 

mateiy ~ (3) = 3.73 feet (1.14 meters). The aver¬ 


age effective diameter of the sleeve is therefore 


— ^ = 215 feet or 6.37 meters, (that is, 5.6 

degrees). Hence (see fig. 3), the percent lengthen¬ 
ing for D = 3.6 degrees, G — 90 degrees is 19 per¬ 
cent. The antenna factor k = = 0.84. The 

length of the sleeve is therefore 0.84 times the length 
of a free-space quarter wavelength, or 0.84 
(34.4) = 29feet (8.8 meters). 

The antenna* was built according to these dimen¬ 
sions, and indeed it was resonant in the middle of the 
40-meter band. Since the input impedance of the an¬ 
tenna (which was not measured) is expected to be 
closer to 72 ohms than to 50 ohms, the feed cable 
should be RG-11/U. If 50-ohm cable is preferred 
(RG-8/U), the feeder cable should be cut so that it is 
an integral multiple of one-half wavelength (a cable 
one wavelength long would be 90.83 feet, or 27.7 
meters). This is because such a transmission line, re¬ 
gardless of its impedance, transfers to the feedpoint 
the terminal impedance without introducing reac¬ 
tance. 

a practical antenna 

The antenna that we constructed for use at a field- 
day site is shown in the photos. A full-wave delta 
loop (apex down, apex fed) was also used. This an¬ 
tenna has quite a different vertical radiation pattern 
(dominantly high angle). Switching from one anten¬ 
na to the other provided reception from quite a differ¬ 
ent zone — a very desirable feature for field day. 
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*The 40-foot (12.2-meter) tower employed is just marginally high enough, 
since the height of the antenna measured from its center is approximately 
0.3 wavelength. Ideally, a 70-foot (21.4-meter) tower should be employed. 
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Introducing incredible tuning accuracy at an incredibly 
affordable price: The Command Series RF-3100 
31-band AM/FM/SW receiver* No 
other shortwave receiver brings in 
PLL quartz synthesized tuning and 
all-band digital readout for as low a 
price.* The tuner tracks and “locks" 
onto your signal, and the 5-digit dis¬ 
play shows exactly what frequency 
you're on. 

There are other ways the RF-3100 
commands the airways: It can travel 
the full length of the shortwave band 



RF-6300 8-band AM FM SW 


(that’s 1.6 to 30 MHz). It eliminates interference when 
stations overlap by narrowing the broadcast band. 

It improves reception in strong signal areas with RF 
Gain Control. And the RF-3100 catches Morse 


communications accurately with BFO Pitch Control. 
Want to bring in your favorite programs without lifting 

a finger? Then consider the Panasonic 
RF-6300 8-band AM FM 'SW receiver 
(1.6 to 30 MHz) has microcomputerized 
preset pushbutton tuning, for program¬ 
ming 12 different broadcasts, or the 
same broadcast 12 days in a row. Auto¬ 
matically, It even has a quartz alarm 
clock that turns the radio on and off to 
play your favorite broadcasts, 

The Command Series RF-3100 and 
RF-6300. Two more ways to roam the 
globe at the speed of sound. Only from Panasonic. 

Shortwave reception will vary with anienna. weather conditions, operators 
geographic location and other (actors An outside antenna may be required for 
maximum shortwave reception 

Gased on a comparison ol suggested retail prices 


This Panasonic Command Series 
shortwave receiver brings the state of the art 
closerfto the state of your pocketbook. 




With PLL Quartz Synthesized Timing and Digital Frequency Readout. 


Panasonic. 

just slightly ahead of our time. 
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avoiding built-in digital- 
circuit problems, part one 


Many problems common to analog circuits pose no problems at all 
for well-designed digital circuitry, but digital circuits may be subject 
to built-in errors caused by inattention to logic timing, improper 
power-supply filtering, or radio-frequency interference (RFlh Exam¬ 
ples of some problems and cures are presented, including oscillo¬ 
scope waveforms for several divider circuits. Output pulse stretch¬ 
ing modifications are shown for dividers with low repetition rates. 
Attention to logic-state timing is stressed, and the "logic race" con¬ 
dition is explained. 

Methods of improving power-supply distribution are presented, 
concentrating on decreasing supply-source impedance. Off-board 
wiring can act as an antenna for rfi, and improvements shown here 
demonstrate filtering methods for RFI. Adding gating with dc con¬ 
trol lines restricts data selection. Mechanical-switch-contact 
bounce is shown, and a debounce circuit given. The author sug¬ 
gests studying past mistakes to avoid future problems. Editor 


A nice feature of digital circuitry is that it's not 
sensitive to drift, noise, or realignment problems, 
which are common to analog designs. A good digital 
circuit performs the same function each time. But a 
few digital designs are not well executed by the 
designer, usually the result of lack of experience. 


1/2 
74 74 



One can thus “build-in” problems; and the purpose 
of this article is to help you learn how to “build them 
out“. 

There are several ways to spot a poor digital 
design: a project may work only over a limited sup¬ 
ply-voltage range. Interchanging identical devices 
may not be possible, or certain portions of the circuit 
may be critical. Strange things may happen when 
switches are thrown. Worst of all, the circuit may be 
sensitive to rf pick-up. 

Tracking down and fixing these problems can be 
difficult. The underlying cause may show itself only 
during a transition, and not be obvious from an 
examination of resting states. Useful troubleshooting 
tools are a fast multi-channel oscilloscope, good 
data books, and lots of experience. 

Professionals have access to good scopes and also 
have the design experience. Good data books are 
available, and pitfalls are easy to avoid once under¬ 
stood. But the mass of data on each device may be 
overwhelming to the eyes of the inexperienced. So 
let's expose the critical factors. 

The greatest design problem is poor timing. 
Modern logic operates with nanosecond transition 
and delay times. These times are so fast that they 
may appear instantaneous when compared with a 
50-WPM keyer, for example. Nanoseconds are 
important, though, and the proper sequencing of 
logic signals is crucial to the success of a circuit 
design. 

Many logic designs work because the designer 
was lucky: the arrangement of propagation delays 
just barely allowed proper sequencing. Copying such 
designs, using long leads, will add time delay and 
may make the circuit marginal. Inadequate power- 
supply bypassing may fail to remove glitches (un¬ 
wanted, short spikes), which can make the circuit 
inoperative. 


DIGITAL TECHNIQUES 



fig. 1. Simple flip-flop circuit with extended output. 
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fig. 2. Waveforms in circuit of fig. 1 . Note negative 
spike in waveform C. 


the logic race 

A constant problem is the race condition. This 
phenomenon occurs when two or more sequence 
paths are mixed with improper time delays among 
each path. The circuit may work, but it's not clear 
how much margin exists and glitches may appear 
that affect circuitry further downstream. 

A glitch-generating condition is shown in the sim¬ 
ple flip-flop circuit of fig. 1 and the waveforms of fig. 

2. The flip-flop circuit could be used to generate a 
string of dashes in a keyer (input clock speed in this 
example was increased to make the negative glitch 
clearly visible). 

By Penn Clower, W1BG, 459 Lowell Street, 
Andover, Massachusetts 01810 
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fig. 3. Using ruled paper to analyze timing. Note how 
propagation delays have been exaggerated to show 
glitch formation. Circuit of A is the same as in fig. 1', B 
adds a gate to eliminate the output spike. 
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fig. 4. Divide-by-20 circuit using 74193 up-down 
counters. 


The negative spike is the result of a race condition: 
the input clock signal reaches both the flip-flop and 
gate at the same time. Since the flip-flop has some 
delay in changing state, a brief time occurs when 
both gate inputs are high, to produce a low gate 
output. 

Each race condition must be judged for a particular 
application. Some don't matter. If the circuit of fig. 1 
were used as a keyer, the CW transmitter would ig¬ 
nore a 50-nanosecond spike since carrier envelope 
response is usually several milliseconds. On the other 
hand, if the output were used to clock or gate some 
other logic, the spike would not go unnoticed! A 
problem spike should be modified so that the race is 
always won by the designer. 

a simple race 
analysis tool 

This tool is simply a piece of lined paper turned 
sideways. Paper lines provide time markers for the in¬ 
put waveform. This technique is used in fig. 3. It 
shows the original fig. 1 circuit and timing in A, one 
solution in B.* 

The solution toggles the flip-flop on the opposite 
edge and adds a gate delay to the flip-flop clock 
input. Output-gate inputs will "line up" without glit¬ 
ches. Use of this fix will depend on remaining cir¬ 
cuitry; note that the opposite clock edge does the 
flip-flop toggling. 

judging a race 

An important point to remember is that races can 
result from many causes: device delays, board 
layout, temperature, and operating voltage, which 
can vary a spike width. Such races may be hard to 
spot because of time differences. Even a fast scope 
can't display a short spike at a low repetition rate. 
Troubleshooting may require a fast rate for test or 
simply the paper analysis tool. More than one device 
has been discarded because it was properly respond¬ 
ing to "invisible" spikes! 

the brief but 
necessary spike 

Some medium-scale integrated (MSI) devices gen¬ 
erate very short output pulses by design. This forces 
close attention to board layout because long lines 
can distort short pulses and cause trouble. 

The divider circuit of fig. 4 is an example. The 
74193 counters are connected in a down-count mode 
with preset of 20. When the second stage borrow 
goes low, the preset condition is loaded into the 
counters. The input clock then counts down until 
both counters reach all-zero, causing the borrow out- 


*Propagation delays should be taken from data books, but the paper sketch 
can exaggerate the delays for clarity. 
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put to go low, and the process repeats. 

Fig. 5 shows the input and output waveforms with 
a 1-kHz input rate. The output appears to have 
nothing, but it is working. 

A 74193 device has a direct asynchronous preset 
load feature. Borrow out is determined by all-zeros, 
but this is also the preset load. Width of the output 
pulse is determined by the propagation delays of bor¬ 
row output and load: about 30 nanoseconds in this 
case. 

Fig. 6 is an expanded time-scale version of fig. 5. 
It shows the negative edge of the 20th clock pulse in 
relation with the output pulse. A delaying-sweep 
oscilloscope is required for this brief-but-necessary 
spike, but other problems exist. 

Distributed capacitance and series-lead inductance 
of long lines may distort the output and prevent 
proper loading. (Long lines tend to form lowpass 
filters.) Both counters should have borrow and load 
propagation delays within specification; out-of-spec- 
ification device problems are covered later.* It 
doesn't make sense to choose a circuit requiring fast- 
pulse layout with a 1-kHz clock. Three added NAND 
gates will improve things. 

improved divider 
with visible output 

The circuit of fig. 7 adds a set-reset latch (U1, U2) 
between borrow and load. U2-6 is held high by clock 
inverter U3. The low borrow from the second count¬ 
er will flip the latch and make U2-6 low, enabling the 
preset load. The load will remain low for one-half 
clock cycle through the inverter. 

Once the latch has been set and preset load enabled, 
the latch is reset only when the input clock goes 
high. The positive edge of the clock would normally 
toggle the counter, but the 74193 is designed to 
inhibit counting until the load pin returns high. This 
means the circuit of fig. 7 will skip one input clock. 

The input-output waveforms of fig. 8 show a vis¬ 
ible output pulse, one for every 21 inputs. The same 
preset connections as in fig. 4 were used. A proper 
division by 20 requires a preset connection one less 
than the desired count. 

Layout problems are reduced, and the output is 
visible, but two gates and an inverter are required. (If 
these are not available, another device may be 
chosen.) 

a different device 
but same function 

Another way out of the fast-spike problem is to 
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INPUT 


fig. 5. Input-output waveforms for the circuit of fig. 4. 
The output is too short to be visible on the 
oscilloscope. 



OUTPUT 



fig. 8. Waveforms of circuit of fig. 7. Top trace is output 
with width equal to negative input clock time. Bottom 
trace is input clock with preset connections (same as in 
fig. 4). Added gating adds 1 to the division ratio. 


# Sometimes these problems are caused by off-brand ICs. 
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fig. 9. Divide*by-20 circuit using 74163 up counters. 


design with a device such as the 74163. It features 
synchronous loading; the preset loading occurs only 
when the required clock edge is received. A divide- 
by-20 circuit is shown in fig. 9, with waveforms in 

fig. 10. 

Operation is similar to that in fig. 7 except that the 
74163 is an up-counter. Preset is maximum count, 
minus desired count, minus one. It is the binary com¬ 
plement of fig. 7. 

Ripple carry output goes high on full count, then 
it's inverted for the preset load input. The 74163 is 
designed to inhibit counting when the load pin is low. 
The clock enables preset loading instead, and the 
counters have an entire clock cycle to settle before 
the first up-count. 



OUTPUT 


INPUT 


fig. 10. Waveforms of fig. 9 circuit. Top trace is output 
at 2-volts per division; bottom trace is input at 5 volts 
per division. 


reliability 

The important thing to remember about these 
examples is that a reliable design must allow se¬ 
quences in a nice, orderly fashion, with plenty of 
time for setup and settling. The designer must hold 
device speed limits and observe propagation delays. 
Layout and wiring problems then have easier, low- 
frequency solutions. 

The next part of this article will show some other 
problems and solutions, plus methods of reducing 
radio-frequency interference (RFI). 
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Clearwater, FL 33515 
(813) 461-4267 

AMATEUR RADIO CENTER 
2805 N.E. 2nd Ave. 

Miami, FL 33137 
(305) 573-8383 

BRITT S TWO-WAY RADIO 
2508 N. Atlanta Rd. 

Belfmount Hills 
Shopping Center 
Smyrna, GA 30080 
(404) 432-8006 

GISMO COMMUNICATIONS 
2305 Cherry Road 
Rock Hill, SC 29730 
(803) 366-7157 

MADISON ELECTRONICS 
1508 McKinney Ave. 

Houston, TX 77010 
(713) 658-0268 

N & G DISTRIBUTING CORP. 
7201 N.W. 12th Street 
Miami, FL 33126 
(305) 592-9685 

RAY’S AMATEUR RADIO 
1590 US Highway 19 South 
Clearwater, FL 33156 
(813)535-1416 


Call Or Stop-In find See 
HfiL Equipment fit Your 
Favorite fimateur Dealer. 

Write today for HAL’s latest RTTY catalog. 


m 


HAL COMMUNICATIONS CORP. 

Box 365 

Urbana, Illinois 61801 ^ 

217-367-7373 - 
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CT2K)0^ |!,j 

HAL Puts MORE Behind The Buttons 



72 or 36 
Character 
Lines 


45-1200 Baud RTTY 
1-100 WPM Morse 



2 Page 
Display 


Code 


"t* Half 

White J*.. 

Characters _ Fu f l 

Unshllt 

Status ] on | Synchronous 
Indicator I Space Idle 

n (For Baudot) r Diddle”) 



Auto 

TXJRX 

Control 



ons To 


CT2100 


DATA 


AU. 


ruu 


W»N 


MON I TO># 

Aliial 


1 



MOOIM s 

ITT T mtj* hOSat AyTD tfu l*wTT 

TUN 1 HQ INwcAIO»t 

one (Mi* * . iwm cm 

r— ' I/O “N 

«VPK) ac vi Horn* 


■■■ MB ■■■■ 

i • • # » 

MB KM IM 


t ReCMMS rij»l dll l li r t-i r* J 


L VinT 1 1 tiev* J 


OU'FUI 



A 




u*t 


t 


4 


i 


/ 


4 


Auto All 3 RTTY 
Four internal Mark-Hold Shifts 
RTTY Demodulators (High or Low Tones) 

: !£%W»Tuning or. 

! »£ Modem (ISooIsloo HZ) On-Sor«n Tuning Bar 

Ext. Scope Connections 

/—CT2100 System:-- -— 


Audio or / Transmit 
RS232 / and Receive 
Data /With RTTY Loop Devices 


Input Audio 
From 

Receiver or Tape 


Audio Monitor 
For Either 
Input or Output 
Signals 

Internal Speaker 
Plus External Output 



CT2100 Communications Terminal 
K B2100 Keyboard 
Video Monitor 

Printer <300Bd Serial ASCII-MPI-86G) 


• 24 Line Display 

• 2 Pages of 72 
Character Lines 

•or- 

4 Pages of 36 
Character Lines 

• Split Screen 
(with KB2100) 


• RM2100 Rack Adapter 

• MSG2100 2000 Character 
“Brag Tape” ROM 



5 








9“ TV Monitor 
KB2100 


HAL COMMUNICATIONS COUP. 
Box 365 

Urbane, Illinois 61601 
217-367-7373 


NOW! HAL Equipment is 
In stock at loading Amateur 
Dealers. 

































































DX 

FORECASTER 

Garth stonehocker, koryw 


fall equinox 
propagation outlook 

September, like March, is a special 
time of year for propagation, and 
therefore DX. Equinox is the reason: 
equal-length nights and days; the sun 
is directly overhead at noon on the 
geographic equator. At this time, 
with the radiation from the sun hitting 
the earth broadside, and because the 
equatorial plane of the earth and the 
plane of the sun's equator nearly 
coincide, particles from the sun's 
eruptions (flares) and coronal holes 
(thin places in the sun's gases) have a 
bull's-eye path to the earth. These 
charged particles, called the solar 
wind, enter the earth's atmosphere in 
the polar regions. They also build up 
in the Van Allen belts around the 
earth above the equatorial region. 
When full, the belts dump into the 
polar auroral zone, on the Canadian- 
U.S. side after about 2200 local time. 
This is a geomagnetic storm. 

Coincident with the geomagnetic 
storm are three ionospheric proc¬ 
esses that affect propagation and 
DX. First, the particles coming into 
the auroral zone ionospheric D and E 
regions absorb the energy from the 
signal, lowering the S-meter reading. 
Weak signals on east-west paths and 
few signals across the poles are the 
result. Second, the particles form a 
reflective curtain along the equator 
side of the auroral zone for VHF auro¬ 
ral scatter propagation openings. 
Third, the F region of the ionosphere 
toward the equator from the auroral 
zone is depleted to form a trough 
where the maximum usable frequen¬ 
cy (MUF) for a particular path through 
this area decreases by 30 to 50 per¬ 
cent. Paths through the trough re¬ 


quire the lower frequency bands. 
However, north of the geomagnetic 
equator a similar-size enhancement 
of the F region MUF takes place to 
give the evening trans-equatorial 
openings during the equinox and win¬ 
ter seasons. These three effects are 
not steady but quite variable on any 
time scale (hours, minutes, or sec¬ 
onds); therefore fading is an almost 
normal occurrence. The effects con¬ 
tinue to occur each night for 2 to 3 
days before ionospheric equilibrium is 
obtained again. The bigger the geo¬ 
magnetic storm (higher K or A value) 
the closer to the equator these effects 
occur. 

You'll remember during the last 
spring equinoctial period, March, 
April, and into May, seven periods 
were experienced with these phe¬ 
nomena going on for days at a time. 
This was the most disturbed period 
so far this solar cycle. We may not 
have a fall equinox like the spring dis¬ 
turbances, but if so, you can be on 
the lookout for those effects. When 
the ionosphere is this variable, DX 
openings come at very odd times and 
locations with weak and fading sig¬ 
nals. Be on the lookout for that need¬ 
ed country or just have a lot of fun. 

gray-line DX 

Another equinox propagation phe¬ 
nomena for interesting DX is known 
as gray-line DX. This propagation en¬ 
hances DX on north-south paths over 
the polar regions during quiet geo¬ 
magnetic conditions. The best times 
for openings are just as dawn or sun¬ 
set comes upon your location with 
your antenna pointed north or south. 
Signals will be unbelievably strong 
and clear, reminiscent of sporadic E 


(Es) one hop. By the way, there may 
be a few short-skip openings from Es 
left for this summer's Es season, if 
you're lucky enough to catch them. 
Let's look at the September forecast. 

The 27-day solar minimum is ex¬ 
pected about the 13th of September, 
building to a maximum about the 
27th. Geomagnetic disturbances 
from solar flares are expected as 
short periods during ascending activ¬ 
ity around September 23 and even 
more likely on the descent about the 
30th. A longer disturbance may be 
experienced about the 10th if a solar 
coronal hole develops near the mini¬ 
mum solar activity. Solar flux should 
be building somewhat into the winter 
months for better DX. 

Full moon is on the 14th and peri¬ 
gee on the 17th this month. The time 
the equinox occurs is on September 
23rd at 0305UT. 

band-by-band summary 

Six meters will provide some excel¬ 
lent openings to South Africa from 
the eastern U.S. and from the west¬ 
ern and central U.S. to Australia and 
New Zealand around local noontime. 
The openings are more probable dur¬ 
ing high solar flux values. 

Ten, fifteen, and twenty meters will 
be full of signals from morning into 
early evening almost every day and to 
most areas of the world. The open¬ 
ings will be shorter on the higher 
bands and concentrated more near 
noon for the path of interest. High 
solar flux values and geomagnetic 
disturbance will favor these bands for 
trans-equatorial contacts. 

Forty, eighty, and one-sixty meters 
are the night DXer's bands. The 
bands are open beginning just before 
sunset and lasting until just as the sun 
comes up on the path of interest. Ex¬ 
cept for daytime short-skip signal 
strengths, high solar flux values don't 
affect these bands much. Geomag¬ 
netic disturbances may cause much 
signal attenuation and fading on polar 
paths. 
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*Look at next higher band for possible openings. 
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40 W, 15 memories/offset recall, scan, priority, DTMF 

touch-pad 


TR-7850 

Kenwood's remarkable TR-7850 2-meter 
FM mobile transceiver provides all the 
features you could desire, including 
a powerful 40 watts RF output. Fre¬ 
quency selection is easier than ever, and 
the rig incorporates new memory devel¬ 
opments for repeater shift, priority* and 
scan, and includes a built-in autopatch 
touchpad (DTMF) encoder, A 2 5-watt 
output version, the TR-7800* is also 
available, 

TR 7850 FEATURES: 

Powerful 40 watts power output 

Selectable high or low power opera I ion. 
High 40 wait output provides reliable 
signal fur wide area coverage. 

15 multifunction memory channels, 
easily selectable with a rotary control 

Ml Mi3 , memorize frequency and offsei 
[ 1600 k* \i or simplex). MM . memorize 
trunsmli and receive frequencies indrpen 
drntly for nonstandard offset. 

M0...priority channel. with simplex, 

+ 600 ki I/, or nonstandard offset 
operation. 

Internal battery backup for all memories 

All memory channels (Including transmit 
offset] arc* retained when lour A A NICd 
batterie s (noi Kenwood supplied) are 
Installed in battery holder Inside TR 7850. 
Batteries are automatically charged while 
transceiver IS connected to 12 VDC sourer. 

Extended frequency coverage 

143.900 148.995 Ml lx. In swi tellable 
5 kl 1/ or 10 kl 1/ steps. 


Priority alert 

MO memory is priority channel. *Srep" 
a leris operator when signal appears on 
priority channel. Operation can be 
switched Immediately to priority channel 
with the push of a switch. 

Built-in autopatch touch-pad (DTMF) 
encoder 

Front panel touch pad generates all 12 
telephone compatible dual tones in 
transmit mode* plus four additional DTMF 
signaling tones (with simultaneous push 
or REV switch). 

Front-panel keyboard 

For frequency' selection, transmit offset 
selection, memory programming, scan 
eonlrol. and selection of aulopatch 
encoder tones. 

Autoscan 

Entire* band (5 kl 1/ cir 10 kHz steps) and 
memories Automatically locks nn busy 
channel; scan resumes aulomatieallv aller 
several seconds, unless CLEAR or title 
f*TT hulton is pressed It) railed scan. 

Up/down manual scan 

Enifre band (5 kHz or 10 kHz steps) and 
memories, with UP DOWN microphone 
(standard). 


Matching accessory for fixed-station 
operation: 

* KPS 12 fixed si a l inn power supply foi 
TR 7850 

Other accessories not shown: 

* KPS 7 fixed si alien power supply for 
TR 7800 

* SP 40 re imparl mobile speaker 


Repeater reverse switch 

Handy for checking signals on the input 
of a repeater or for determining if 
a repeater is "upside down." 

Separate digital readouts 

To display frequency lboth receive and 
transmit! and memory channel. 

* LED bar meter 

For monitoring received signal level and 
RF output 

LED Indicators 

To show: +600 kl iz„ simplex, or 600 kHz 
transmitter offset; BUSY channel: ON AIR. 

TONE switch 

To actuate subaudlble tone module (not 
Kenwood supplied I, 

Compact size 

Depth is reduced substantially. 

Mobile mounting bracket 

With quirk release levers. 

More in formal it in on the TR-7850 Is 
available from alt authorized dealers oE 
Trio Kenwood Communications, I nr.. 

1111 West Walnut Street. Compton. 
California 90220. 

KEIMWOOD 

... pactttlitr in amateur rmho 




Spi t ifu atwns attri fit nos orr suhferl rhnrtr/r ruthn r or aMtgN/HJrj 

































Small wonder. 



Processor, N/W switch, IF shift, DFC option 


SSB band widths art* the same. Optional Built-in VOX 

YK-88C (500 11/) or YK-88CN 1270 Hzl For convenient 5SB operation* as well 
filler may be install* d fur narrow t'W as srnilbreak in CW with atdelone. 



Effective noise blanker 

Eliminates pulse type interference such 
as ignition noise. 

Compact and lightweight 

Measures only 3 3/4 inches high, 9 1/2 
inches wide, and 111-9/16 Inches deep, and 
weighs only 12.3 pounds. 


Built-in speech processor 

Increases audio punch and average SSB 
output power, while suppressing side* 
hand splalier. 

SSB narrow selection 

“N-W~ switch allows selection of narrow 
SSB bandwidth in Hlmiu.de Q RM. when 
optional YK HHSN (i.H kHz) niter is 
installed (CW litter may still be selected 
In CW mode.) 

Sideband mode selected automatically 

],SB is selected on 40 mcicrs and below, 
and USB on 30 meters and above, SSB 
REVERSE position on MODE switch. 
Built-in digital display 
Six-digit green fluoresconl tube* display 
Indicates actual operating frequency 
to 100 Hz., Alsu indicates external VFO 
or fixed channel frequency, KIT shift, 
and OW transmit receive shifts Backed 
up by an analog suhdlul. 

IF shift 

Allows [| passband to be moved away 
from Interfering signals and sideband 
splatter. 

Built-in RF attenuator 

For optimum rejection of inlennoduhilfan 
distortion. 

Single-conversion PLL system 

Improves stability ns well as * j 

transmit and receive spurious s r 
characteristics, f 


An incredibly compact* full-featured* alt 
solid-state HF SSB/CW transceiver for 
both mobile and fixed operation* It 
covers 3,5 to 29.7 MHz (including the 
three new Amateur bands!) and is 
loaded with optimum operating features 
such as digital display* IF shift, speech 
processor* narrow/wide filter selection 
(on both SSB and CWJ, and optional 
DFC-230 digital frequency controller* 
The TS-130S runs high power and the 
TS-13QV is a low power version for QRP* 

TS 130 SERIES FEATURES: 

80-10 meters, including three new bands 

C overs all Amateur bunds from 3.5 to 
29.7 MHz. including Ihe new IQ* IS* and 
24 MHz bands. Receives WWV on IQ 
MHz. VFO covers more chan SO kHz 
above and below each 500-kllz band. 
Two power versions ... easy operation 
TS I3US runs 200 W I'EF 160 W DC 
Input on 180-15 meters and 160 W PEP/ 
140 W IK cm 12 and 10 meins TS 130V 
runs 25 W PEIV20 W DC input on all 
bands. Solid state, wideband final 
amplifier eliminates transmitter liming* 
and receiver wideband RF amplifiers 
eliminate preselector peaking. 

CW narrow wide selection 

"N VV switch allows selection ol wide 

and narrow bandwtdlhs Wide ( W and 


Optional DFC-230 Digital Frequency 
Controller 

Allows frequency < unlrul in 20 Hz steps 
with UP/DOWN microphone {supplied 
with DFC-230). Includes lour memories 
(handy for split frequency operation! 
and digital display, (.'overs 100 kH/ 
above and below each 500-kllz band. 
Very compact. 


Mure Information on ihe I S 130 Series is 
avail able from all authorized dealers u! 
Trio Kenwood 
Communications, hit'.* 
lilt West Walnut Sheet* 
Compton, i nlifunfia 90220, 
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RFI cures: 

avoiding side effects 


Advice on preventing 
additional problems 
when making rfi fixes 
to home-entertainment 

equipment 

Many Amateurs have had it happen: You're on the 
air and the phone rings, or there's a loud knock on 
your door. It's a neighbor who says, "Your signals 
are getting into my stereo and clock radio." What¬ 
ever the device, you are expected to do something 
about it. The problem still exists today, despite ad¬ 
vances in engineering. If you want to stay on the air 
and keep peace in the neighborhood, you might offer 


I to add a few components to the affected equipment 
to make it less susceptible to RFI. 

Much has been published in the Amateur literature 
on cures for Amateur-caused radio-frequency inter¬ 
ference (RFI) to these devices. If you handle the pro¬ 
blem diplomatically and apply the appropriate cure to 
your neighbor's equipment, the interference from 
your Amateur transmitter may disappear, but you 
may be faced with more problems. What happens 
when your neighbor's precious stereo set doesn't 
have the original audio response it had before you 
made the fix? Suppose your friendly neighbor's 
phono preamp develops a 60-Hz hum after you've 
added components to cure RFI? 

By John W. Frank, WB9TQG, P.O. Box 5113, 
Madison, Wisconsin 53705 
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If the interference is entering the stereo through the ac 
line, the cord can he wrapped around a ferrite rod to 
form a bifilar choke. 


This article is based on my experience with RFI 
problems in commercial home-entertainment 
devices. It offers some advice on dealing with the 
side effects that can occur when trying to tame such 
devices. Such side effects include parasitic oscilla¬ 
tions and high-frequency attenuation in audio 
amplifiers, hum in phonograph preamps, and the so- 
called "hot-chassis" syndrome. 

a personal experience 

Not long ago, a neighbor and I were victims of RFI, 
After determining that the offending CB transceiver 
was being operated legally, we added the standard 
filtering and shielding to our stereos only to en¬ 
counter the side effects of these commonly accepted 
RFI cures. The side effects included parasitic oscilla¬ 
tions, high-frequency attenuation, the hot-chassis 
syndrome, and a 60-Hz hum. Since each of these 
side effects is the result of a different cure, each 
must be considered separately. 



Parasitic oscillations and high-frequency attenuation 
(described in the text) can be avoided by installing a 
toroid on each speaker lead. 


parasitic oscillations 

Bypass capacitors on speaker leads are sometimes 
unnecessary and often their effect can be disastrous. 
Fortunately I didn't destroy the audio output tran¬ 
sistors in my receiver. Another RFI victim in my 
neighborhood wasn't so lucky: capacitors on the 
speaker leads of his stereo set caused feedback, and 
the resulting high-frequency oscillations destroyed 
the audio power amplifier. 

Some solid-state amplifiers will oscillate when 
bypass capacitors are placed across their output. 
Quite often, these oscillations occur at frequencies 
too high to be audible. These parasitic oscillations 
can cause overheating of the output transistors and 
put an extra burden on the power supply. The sad 
part is that often bypass capacitors aren't needed on 
the speaker leads. Many articles on RFI suppression 
recommend bypassing speaker leads for rf. But 
unless the leads are acting as an antenna, there's no 
need for this cure. 

How can you tell if the speaker leads are acting as 
an antenna? If you're using a receiver with a head¬ 
phone jack, disconnect all speakers at the receiver 
output, plug in a set of headphones, and listen. If the 
receiver doesn't have a headphone jack, disconnect 
all speakers at the receiver and connect headphones 
to the receiver output with short jumper wires. If the 
interference disappears when the speakers are dis¬ 
connected, it's safe to assume that the speaker wires 
are acting as an antenna. If the Interference remains, 
you'll need to keep looking and listening to find out 
how the offending signal is getting into the stereo 
set, 

m. 

high-frequency attenuation 

Another approach to keeping rf on the speaker 
leads from getting into the receiver is to use an rf 
choke in series with the speaker leads at the receiver 
ifig. 11. In theory this works fine; in reality it creates 
a new set of problems. The inductive reactance of 
the rf choke will prevent rf from reaching the 
receiver, but the choke will have enough reactance 
to attenuate higher audio frequencies as well. 


Ofl 

A:-!'.'" Afar* H 


RFC 







fig. 1. An rf choke in series with a speaker lead can 
cause high-frequency attentuation as described in the 
text. An alternative is to use a ferrite bead on each 
speaker lead or thread each lead through a toroid core. 
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INTRODUCING SANTEC'S 


pad is a SANTEC Standard at no 
extra cost, and the ST-7/T's op¬ 
tional synthesized subtone en¬ 
coder is controlled by the radio's 
front panel switch. 


SANTEC-NOLOGY breaks into 
the 440 band with style! The new 
ST-7/T synthesizes the entire band 
in 5 kHz steps, works both up and 
down repeater splits and does it 
all right from your hand, with ver¬ 
satile power options of 3 watts, I 
watt or even 50 milliwatts (all 
nominal), to reach out to where 
you want i he high power mode 
of 3 watts radiates on 440 like 5 
watts on 2 meters and that’s a 
handfulfl 


All the regular SANTEC acces¬ 
sories used with your HT-1200 fit 
the ST-7/T as well, meaning that 
you can enjoy both bands fully 
with a smaller cash investment. 
Grab the new SANTEC ST-7/T and 
join the fun on 440 MHz. See your 
SANTEC Dealer for delivery 
details. 


Tones? This one has them .. tones 
and subtones I The 16 button tone 


SANTEC'S popular HT-1200 is the incom¬ 
parable 2 meter leader. This little rig is hand¬ 
ing over quality, power and features that 
you’d expect from something nearer the size 
of a bread box. SANTEC packs a 2 meter 
ham shack into the palm of your hand! 


You can carry scan, search, 10 memories and 
fully synthesized key pad control around 
with you and still get out with a big 3.5 
watts (nominal). Compare them apples to 
anything you want, and settle for nothing 
less. 


SANTEC radios exceed FCC regulations limiting spurious emissions 
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For example: 2.5 mH at 15 kHz will have a reac¬ 
tance of approximately 235 ohms. At 500 Hz that 
same 2.5 mH will have a reactance of less than 8 
ohms. The load on the receiver will be changing 
because the reactance of the choke will constantly 
be changing with frequency. A substantial amount of 
power will be lost in the choke. Most small, pi-wound 
chokes are designed for small amounts of current, 
generally 1 ampere or less. At higher audio frequen¬ 
cies, the reactance of the choke will limit current 
through the series combination of choke and speak¬ 
er. But, at lower frequencies and higher power 
levels, the current through the choke could reach 
several amperes, until the choke overheats and acts 
like a fuse. Now the audio output stage is looking 
into an open circuit. 

Some receivers and amplifiers can tolerate loads of 
varying impedance; others can't. An alternative to 
the rf choke is to slip a ferrite bead over the speaker 
lead at the receiver or, in more stubborn cases, 
thread the lead through a toroid core (see photo). 

Another cause of high-frequency attenuation is 
excessive capacitance in the signal path. In my 
stereo, the CB signal was getting into the phono 
preamp through the magnetic phono cartridge. This 
problem was confirmed by removing the cartridge 
from the tone arm without hearing any interference. 

The simplest approach to this problem was to add 
rf bypass capacitors to the phono preamp inputs. 
When 100-pF capacitors were installed, as shown in 
fig. 2, a noticeable deterioration occurred in the 
high-frequency response. The reason for the attenu¬ 
ation of high frequencies is that the total capacitance 
in the signal path exceeded the maximum load capac¬ 
itance the cartridge could tolerate. Fig. 3 illustrates 
the factors that contribute to the total capacitance in 
the circuit. 
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fig. 2. Unless the value of the bypass capacitor is 
chosen very carefully, high-frequency attenuation of 
the stereo's audio can result. 


How much capacitance is too much? Specification 
sheets for good-quality phono cartridges include 
data for the optimum load resistance and maximum 
load capacitance. High-frequency attenuation can be 
avoided by keeping the total capacitance well below 
the maximum tolerable capacitance. 

hum 

Phono preamps are high-gain, high-impedance cir¬ 
cuits. Adding any unshielded components to their in¬ 
puts can result in an annoying hum. The side effect is 
the result of installing rf chokes in the preamp input 
circuits, as shown in fig. 4. Although rf chokes will 
solve the interference problem without causing high- 
frequency attenuation, any nearby magnetic fields 
will induce enough voltage in the choke to cause a 
60-Hz hum. Depending on the intensity of the mag¬ 
netic field and the type choke used, the hum could 
range from barely audible to loud and objectionable. 

the hot chassis syndrome 

Occasionally, rf will find its way into a stereo by 
way of the ac line cord. The commonly accepted 
cure for this type of RFI consists of placing bypass 
capacitors across the primary of the power trans¬ 
former (fig. 5). While this will prevent rf from getting 
into the stereo through the ac line, it might create a 
shock hazard. This problem arises from the fact that 
almost all consumer audio equipment uses a two- 
wire line cord. The chassis is almost never at ground 



fig. 3. Total capacitance in the signal path will be the 
sum of the following: C w , wiring in the tone arm; C c . 
patch cords; C b , the bypass capacitor; and C,, the input 
capacitance of the preamplifier itself. 


potential and, with the addition of the bypass capaci¬ 
tors, the potential between chassis and ground ter¬ 
minal of a three-wire outlet can be as much as 20 
volts. (This number is based on my own measure¬ 
ments and may vary, depending on the type of 
equipment and the value of the bypass capacitors as 
well as other factors). 
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avoiding side effects 

There's nothing mysterious about avoiding side 
effects of RFI cures. All it takes is a basic understand¬ 
ing of electronic theory and some common sense in 
application. 

Parasitic oscillations can be avoided by not putting 
bypass capacitors on speaker leads unless it's abso¬ 
lutely necessary, and then only when recommended 
by the manufacturer of the equipment affected. 

Since high-frequency attenuation can be caused 
by either of two cures, there are two ways to avoid 


such attenuation. If it's necessary to use rf chokes on 
the speaker leads, use the smallest amount of induc¬ 
tance that will do the job. If one or two ferrite beads 
placed on each speaker lead at the amplifier don't 
provide enough inductance, try a toroid, as shown in 
the photo. 

When high-frequency attenuation is caused by too 
much capacitance in the signal path, the solution is 
to reduce the capacitance wherever possible. If a 
bypass capacitor is needed on each preamp input, 
use the smallest value that will cure the RFI problem. 
An old rule of thumb states that the reactance of the 
bypass capacitor should be one tenth the impedance 
of the circuit being bypassed at the lowest frequency 
encountered. If poorly shielded patch cords contrib¬ 
ute to an RFI problem, replace them with RG-59 coax 
cable. Why use RG-59 when RG-58 is less expensive 
and more flexible? Answer: RG-59 cable has less 
capacitance per unit length. 

Hum can be avoided by not adding unshielded 
components to high gain circuits. If an rf choke is 
needed on a preamp input to block out the offending 
signal, very carefully remove the first amplifying tran¬ 



fig. 5. Capacitors Cl and C2 form a voltage divider, 
which places the chassis above ground for ac. A three- 
wire line cord might help. 


sistor from the circuit and slip a ferrite bead over the 
input lead. 

If the rf is entering the receiver or amplifier on the 
ac line, the hot-chassis syndrome can be prevented 
by using a bifilar choke, as shown in the photo. 

If wrapping the ac-line cord around a ferrite rod to 
form a bifilar choke is too bulky or inconvenient, the 
hot-chassis syndrome can still be avoided. When 
installing capacitors across the power-transformer 
primary winding, make sure the caps have a high- 
enough voltage rating to withstand the peak ac 
voltage plus any surges, spikes or transients that may 
occur. A 600-volt rating is usually adequate. Also 
make sure the capacitors have a very high leakage 
resistance. One final step you can take is to add a 
three-wire line cord. When the chassis is grounded 
through the line cord , a shorted capacitor will blow 
the fuse. 

some final thoughts 

Because of the variety of tuners, turntables, tape 
decks, preamps, power amplifiers, graphic equaliz¬ 
ers, and speakers on the market, no two cases of RFI 
are exactly alike. Add to this the variety of antennas 
and transmitters available to the Amateur-Radio 
operator and very few sources of RFI are exactly 
alike. 

The point is that one audiophile might suffer from 
interference and his neighbor might not. One audio 
amplifier might have an adverse reaction to a com¬ 
monly accepted RFI cure, and another might not. 

The intent of this article has been to make you 
aware of some of the common side effects of RFI 
cures and how they can be avoided. However, when 
in doubt consult the manufacturer! For example, if 
an audio amplifier uses inverse feedback to reduce 
distortion, the manufacturer can tell you if adding 
capacitors across the output will send it into a frenzy 
of oscillation. 

I repeat! When in doubt, consult the manufac¬ 
turer. 

ham radio 
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complete units, b&w and color cameras, aniennas, monitors, 
etc and more. 20 years experience in ATV. 

Credit card orders call <213) 4474565, Check, Money 
Order or Credit Card by mail. 


I l.niJ.n.rj.L-, I 


VfSA 


P.C. ELECTRONICS 

Maryann »» PAXSON Tom 

WS6YSS ARCADIA, CA 910Q6 VV60RG 



ICOM 22U 



VHF Mobile PeHormangf at i budget price 
Easy lo operate, versalUe, compact. 10 waits. 
100% duty. Filters protected »t/L ow power, 
remote Requeue? selection uphon 

$299.00 Call ter quote 


ICDM 251A 


FM SSB CW Two vFOs. Squettfi on SSB 
Thrnfr memories, Memory Scan, Prog ram' 
matte Band Scan. Repeater Drisers Noise 
Blanket VOX Ri I Vanabie Keitel Splits. 
Mobil* or Slalton Reg Loaded 1 

$749.00 Call tei quote 


ASK ABOUT 
OUR CURRENT 
STOCK OF 
USED GEAR! 



Other tine tines we carry: 

Ameco 

MFJ 

Anritat 

JW Milter 

Antenna Specialists 

Mirage 

AftRL 

MurcH 

Asiatic 

Radio Amateur Caiibo&k 

Barker & Williamson 

Regency 

Basn 

ftodn 

Beider 

Sams 

Bencfitii 

Saxton 

Cu&hcrali 

Signals 

Daiwa 

Tate* 

DenTron 

Trie 

Drake 

Turner 

Global Specialties 

Unadilla/Reyco 

GOW Line 

valor 

Ham-key 

Van Go* den Engineer (Fig 

Hayden 

Vitvoplgx 

Hum ter 

VoCom 

Hy-Gam 

W2AU 

Larsen 




SHIPPING F O B. HARTFORD 


COD 


September 1981 


ANTENNA BOOKS by Bill Orr, W6SAI 

ALL ABOUT CUBICAL QUAD ANTENNAS 

The cubical quad antenna is considered by many to be me best px 
antenna because ol its simple lightweight design and high per' 
formance in Bill Orr s latest edition of this well known book, you'll lind 
quad designs tor everything irom me single element to (he mulh 
element monster quad plus a new higher gam expanded quad 1X-Q) 
design. There's a wealth ol supplementary data on construction, 
feeding, furring, and mown!mo quad antennas. M's the most com 
orehensive single edition on the cubical quad available 112 pages 
©1977 

□ RP-CQ Softbound S4.75 

THE RADIO AMATEUR ANTENNA HANDBOOK 

by William I. Orr. W6SAI and Stuart Cowan, W2LX 

II you are pondering wbai new antennas to pul up. we recommend you 
read Ihis very popular book It contains lots of well illustrated construc¬ 
tion projects tor vertical. long wire, and HF/VHF beam antennas But. 
you'll also gel information nor usually found m antenna books, There rs 
an honesi (udgmeni of antenna gam figures, information on me best 
and worst antenna locations and heights a long look at the quad vs 
the yagi antenna, information on damns and how to use them, and 
some new information on ihe increasingly popular Sloper and Delta 
Loop antennas The text is based on proven data plus practical, omthe 
air experience We don't expect you'll agree with everything Orr and 
Cowan have lo say. but we are convinced that The Radio Amateur 
Antenna Handbook will make a valuable and often consulted addition to 
any Ham's library 190 pages, ©1978. 

□ RP-AH Softbound $6.95 

BEAM ANTENNA HANDBOOK 

Here's recommended reading lor anyone thinking about putling up a 
yagi beam this year H answers a lot of commonly asked questions like 
What is Ihe besl element spacing? Can dillereni yagi antennas be 
stacked wit haul losing performance? Oo me no band beams outperform 
tnbanders? Lois ol construction protects diagrams, and photos make 
reading a pleasurable and informative experience 198 pages ©1977 

□ RP-BA Softbound $5.95 

1‘tease add $1.00 to cover shipping and handling. 

HAM RADIO’S BOOKSTORE 

GREENVILLE, N. H. 03048 


Tell 'em you saw it in HAM RADIO) 
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the how and why 

of 

multiplexing 


An interesting 
communications technique 
with practical suggestions 

for Amateur use 

Those who have studied for an Amateur license 
know that radio signals are modulated to transmit 
intelligence. Such modulation may be thought of as 
one form of multiplexing — transmitting and receiv¬ 
ing simultaneously two or more messages or signals 
over a common medium. 

To consider modulation and multiplex systems, it's 
best to consider electromagnetic radiation in two dif¬ 
ferent forms or domains. Engineers look at such sig¬ 
nals in the time domain, as in a waveform displayed 
on an oscilloscope; and in the frequency domain, as 
in a signal displayed on a spectrum analyzer. 

Fortunately, there's a convenient way to transform 
the information contained in one form to that con¬ 
tained in another. It is called the Fourier transform. 
Any college text on communications systems will 
have a description of the Fourier transform and its 
use. The complete derivation of such a transform is 
mathematically complex and difficult to handle. For 
the purposes of this article, we'll say that signals can 
be described in both time and frequency domains. 
Fig. 1 shows a few examples of how signals look in 
these domains. The acronyms used in the article are 
defined at the end of this article. 

There are a number of ways to modulate a carrier 
with intelligence. Before discussing multiplexing, 


I let's look at the advantages and disadvantages of the 
different modulation types. 

signal modulating systems 

The simplest form of modulation suitable for voice 
transmission is amplitude modulation (a-m). This 
form of modulation is created by modulating the 
strength, or amplitude, of a carrier-frequency wave 
at an audio rate. The simplest case of a-m is shown in 
the modulated waveform of fig. 1C. Amplitude mod¬ 
ulation has advantages and disadvantages. One 
advantage is in the simplicity of the receiver. This is 
why this form of modulation was used in the first 
commercial broadcasts and continues to be used to¬ 
day. Among the disadvantages are a waste of trans¬ 
mitter power and a signal-to-noise ratio that can be 
improved. 

The term "signal-to-noise ratio" is used here to 
denote the quality of a communications system. All 
communications systems contain some amount of 
noise. With more signal and less noise, the signal-to- 
noise ratio increases. All modulation methods can be 
compared mathematically on the basis of the expect¬ 
ed signal-to-noise ratio. In commercial applications, 
this comparison often determines what is suitable 
and what is not. 

Double sideband. Other derivatives of the ampli¬ 
tude-modulation technique are used by Amateurs. 
Double-sideband, suppressed carrier, and single¬ 
sideband, suppressed carrier are forms based on 
amplitude modulation. They can, in fact, be created 
by filtering unwanted components from a normal 
a-m signal. Double-sideband, suppressed carrier has 

By Tim Shroyer, KH6N, 2805D Kahana Street, 
Wahiawa, Hawaii 96786 
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fig. 1. Examples of radio signals in terms of time and frequency domains. In (A), left, a modulating frequency 
(sine wave} is shown as it would be displayed on an oscilloscope in the time domain. The same signal is shown 
at right as it would be displayed on a spectrum analyzer in the frequency domain. Drawing (B) shows a carrier 
signal (also a sine wave) in the time domain (left) and the same signal in the frequency domain (right). A 100-per- 
cent a-m carrier, modulated by a single tone of frequency F , is depicted in (C) in the time domain (left) and in the 
frequency domain (right). Fis modulation frequency; f c is carrier frequency. 


the advantage of transmitting information on the sig¬ 
nal and eliminating wasted power created by trans¬ 
mitting the carrier signal. It does, however, duplicate 
the transmission of the information signal by trans¬ 
mitting the same information in both sidebands. 

Single-sideband. Single-sideband, suppressed car¬ 
rier transmission provides some of the most efficient 
use of the radio spectrum. The intelligence is not 
transmitted in duplicate, and the power used in 
transmitting the carrier in other modulation systems 
is used instead for intelligence. 

There is one disadvantage, however. Single-side¬ 
band, suppressed carrier provides no reference signal 
for the receiver to determine accurately the signal 
center frequency. In many control and signalling 
applications, this is a serious shortcoming. Without 
accurate frequency control, for example, Touch- 


Tone™* signalling is not possible. In Amateur high- 
frequency applications, the advantages of this mode 
far outweigh the disadvantages. Operators become 
accustomed to the sound of single sideband and can 
eventually understand the signal, even when tuned 
off frequency. 

In critical commercial and military applications, 
this problem is overcome in a different way. Cesium 
frequency standards with exceptional accuracy and 
stability control both transmitter and receiver. 

Frequency modulation. Another of the most com¬ 
mon modulation forms is fm. It is formed by varying 
the instantaneous frequency of the transmitted sig¬ 
nal at an audio rate (or more precisely, at an intelli¬ 
gence rate). The frequency of the modulating signal 


*Touch Tone is a registered trademark of The American Telephone and 
Telegraph Company. 
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fig, 2. A comparison of an fm signal in the time domain 
(top two drawings) and in the frequency domain (bot¬ 
tom drawing). The modulating signal is depicted in (A), 
with the resultant transmitted signal shown in (B). The 
same signal and its nominal bandwidth, which is a 
function of deviation, is shown in (C). 


is determined by how many excursions across the 
center frequency are made in a given period. The 
amplitude of the modulating signal is determined by 
the amount of actual frequency change. A wider fre¬ 
quency excursion is indicative of a higher modulating 
amplitude. The comparison of an fm signal in the 
time and frequency domains is more complex than 
that of an a-m signal (fig. 2). 

Frequency modulation can take on different char¬ 
acteristics depending upon the width of the signal, or 
deviation.* When the signal is modulated to produce 
a signal approximately the same width as a standard 
double-sideband a-m signal, it provides a signal-to- 
noise ratio equal to that of an a-m signal. This is the 
case with the modulation used on 2-meter fm. 

It does have some advantages over a-m, however. 
One of the advantages is that fm can be amplified by 
a class-C amplifier. On first inspection this may not 
seem to be such a tremendous advantage. There are 
cases, however, where it's either impossible or 
impractical to create a good class-A or class-B ampli¬ 
fier. It's much easier in most cases, for example, to 
operate a microwave system with fm rather than 
a-m. In the past, it was not possible to produce and 
amplify an a-m signal at these frequencies. 

Fm exhibits a very interesting threshold effect. In 
the reception of fm, once the signal level has increased 
beyond a particular level, there is no significant 
improvement in signal-to-noise ratio that can be 
obtained by an increase in power. This effect can be 
used to advantage in an fm system. 

Where fm really comes into its own is in wide-band 
applications. An improvement in signal-to-noise ratio 


'That is, the excursion of the modulated signal in the frequency domain. 

Editor 
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fig. 3. Pulse-amplitude modulation (PAM) signals in the 
time domain. (A) represents a PAM signal with modula¬ 
tion-following pulses; (B) represents a PAM signal with 
flat-topped pulses; (C) represents the unity sampling 
function. PAM signals are generated by the addition of 
this signal to the amplitude of the modulating signal. 
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fig. 4. Example of pulse-duration modulation ( PDM). 
The amplitude of the modulation signal controls the 
width of the transmitted pulse. The modulating wave¬ 
form is represented in (A); the PDM waveform in (B). | 

^ lMI — ... , I I, , . .. ■. M i 

can be achieved at a sacrifice of bandwidth. For 
many years this phenomenon was not appreciated. 
After all, it doesn't make sense that a wider band¬ 
width, which allows more noise energy to enter the 
system, would allow better reception. There are a 
couple of ways to implement this effect, and it usual¬ 
ly involves detectors in the receiver that apply fre¬ 
quency-compression feedback. In this process, the 
receiver i-f bandwidth is made to look narrower than 
the transmitted signal. Many critical commercial 
applications make use of this method when the spec¬ 
trum bandwidth is available. 

digital-modulation methods 

Some of the greatest technical strides have recent¬ 
ly been made in digital modulation techniques. There 
are a number of different methods: 

Pulse-amplitude modulation. This form of modu¬ 
lation, as in all digital methods, relies upon a principle 
called sampling. The sampling theorem states that, if 
the information signal is sampled at a fast enough 
rate, the signal can be reconstructed on the basis of 
the sample values. This is further refined in the 
Nyquist theorem, which states that the minimum fre¬ 
quency at which the samples may be taken is twice 
the frequency of the highest frequency component in 
the information signal. 

The samples may be thought of as having been 
taken instantaneously and transmitted in the same 
way. This, then, provides the amplitude of the infor¬ 


mation waveform at discrete intervals of time. In 
pulse-amplitude modulation, this information is used 
to determine the amplitude of the transmitted pulse, 
as the name implies. This modulation method is 
shown in fig. 3. Note that the pulses can be modulat¬ 
ed as flat-topped pulses (fig. 3B) or following the 
signal waveform during its period of transmission 
(fig. 3A). If the pulses are transmitted sufficiently 
fast that time is still available between them, the pos¬ 
sibility exists to put other information in the spaces. 
(We will examine this in more detail a little later.) 
PAM is one of the easiest forms of digital modulation 
to recover, since a lowpass filter will recover ti.e orig¬ 
inal modulating waveform. In fact, most forms of 
digital modulation are converted back into PAM in 
the demodulation process to recover the signals. 

Pulse-duration modulation. The next modulation 
form we will consider is pulse-duration modulation 
(PDM). In this method, the amplitude of the modulat¬ 
ing signal controls the width of the transmitted pulse. 
An example is shown in fig. 4. The simplest way to 
generate the pulses is to allow a time-constant circuit 
to charge or discharge to the modulating signal 
amplitude and allow the duration of this process to 
control the pulse length. In the demodulation-proc¬ 
ess, as stated above, the PDM signal is usually con¬ 
verted into a PAM signal, then demodulated as a PAM 
signal. 

The PDM signal has a very interesting advantage. 
The receiver must make a relatively simple decision 
— is the pulse there or is it not? This can be compli- 
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fig. 5. Pulse-code modulation. The modulation wave¬ 
form, (A), results from the digital representation of the 
signal, (B). 
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fig. 6. Example of frequency-division multiplexing 
(FDM) depicted in the frequency domain. Individual SSB 
signals are combined and transmitted by one transmit¬ 
ter. An example might be an OSCAR downlink. 


cated by noise; but in general, it allows for improve¬ 
ment of the signal-to-noise ratio in otherwise marginal 
conditions. The received signal can be hard-limited, 
removing all amplitude information, to overcome a 
fairly large amount of amplitude variation or QSB. 

Pulse-code modulation. Another form of digital 
modulation is pulse-code modulation (PCM). It is pro¬ 
duced by transmitting some digital representation of 
the signal rather than the signal itself (fig. 5). For 
example, the binary-coded decimal value of the volt¬ 
age at the time of the sampling could be transmitted 
directly. This would result in the transmission of a 
series of pulses for each sample rather than the single 
transmitted pulse for each sample as in PAM and 
PDM. PCM has the advantage, shown by PDM, in 
that the detector must make the simple decision of 
whether the pulse was, or was not, transmitted. 

Other interesting properties may also be used in 
PCM. The transmitted code can be specially formu¬ 
lated to improve the signal-to-noise response of the 
system. In this way, the code predicts what a typical 
noise burst would do to the received signal and 
attempts to provide a received signal that will allow 
less ambiguity. This system is presently the subject 
of much interest and research in commercial and mil¬ 
itary areas. 

Well, this has been a fairly rough overview of most 
of the modulation systems. All can and are used in 



fig. 7. One time-division multiplex (TDM) interval or 
frame, which combines digital signals of different 
types and data rates. 


multiplexing. So what is this multiplexing, anyway? 

multiplexing 

The dictionary defines multiplex as "...a system 
for transmitting or receiving simultaneously two or 
more messages or signals over a common circuit, 
carrier wave, etc." Amateur Radio operators, in gen¬ 
eral, don't know too much about this technology. In 
general, we don't have much need for it. Most Ama¬ 
teur communications are conducted on one simplex 
circuit with no need for simultaneous transmission. 
Let's look at some ways we can make use of multi¬ 
plex systems. 

In commercial and military communications areas, 
multiplex is a necessity. These users are concerned 
with the transmission of many messages at the same 
time. Imagine the expense it would require to use a 
separate radio for each telephone conversation! 
Many different multiplex methods are used to 
accomplish this requirement. 

We've seen that signals can be represented in both 
the frequency and time domains; this suggests two 
ways to multiplex signals. In fact, methods are used 
in which signals are multiplexed in both time and fre¬ 
quency. First let's look at methods of multiplexing 
signals in the frequency domain. 

One method involves the placement of many dif¬ 
ferent signals side-by-side in frequency in the trans¬ 
mitted signal — called frequency-division multiplex, 
or FDM. A way of looking at this is to consider a num¬ 
ber of fm signals being transmitted in a given band. 
All these signals could be transmitted by a single 
transmitter rather than the many signals required for 
single-signal transmission. 

The individual information signals could also be 
modulated by amplitude-modulation-based tech¬ 
niques. This could use single-sideband modulation to 
reduce the spectrum space required by the signals. In 
this way the transmitter of the OSCAR satellites could 
be thought of as a multiplex system. All of the input 
signals are combined and transmitted by one trans¬ 
mitter on the downlink side. Fig. 6 shows how the 
transmitted signal might look in the frequency do¬ 
main with separate single-sideband signals multi¬ 
plexed. 

There is another form of frequency multiplexing — 
the frequency modulation of the main carrier with 
frequency-modulated subcarriers. The representa¬ 
tion of the final modulated signal is much more com¬ 
plex than that of normal FDM as shown in fig. 6. This 
is due to the rather complex nature of the display of 
fm in the frequency domain, as shown in fig. 2. This 
is the most common of multiplex systems used in 
common-carrier microwave systems, as we shall see 
later. It can be referred to as fm-fm. 

Digital-modulation types offer relatively simple 
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multiplexing in the time domain. Taking another look 
at figs. 3, 4, and 5 we see that there is space 
between the transmitted pulses in each case. If the 
pulses are transmitted in a short enough period of 
time, there is enough room to insert many additional 
signals. This is called time-division multiplex, or 
TDM. All this requires is that each individual signal be 
sampled (and the sample transmitted) faster than the 
Nyquist rate (discussed previously). The samples can 
be transmitted as they are taken, or they can be 
stored to be transmitted at an appropriate time. 

Any of the digital modulation types can be used in 
TDM. All that is required of them is that they be 
separated from the other signals in the time domain 
at the receive demultiplexer. In fact, digital signals of 
different types and different data rates can be com¬ 
bined in one TDM signal. The entire combination of 
signals transmitted in one interval is called a frame. 
An example of a TDM frame is shown in fig. 7. Often 
a group of signals can be combined into a TDM frame 
before they are combined with another similar group 
for the final transmitted frame. This can be referred 
to as low-speed and high-speed TDM. The low-speed 
TDM frames are combined to be transmitted as one 
high-speed TDM frame. 

commercial multiplex applications 

Now that we know what multiplex is, what are 
some of the commercial applications? Broadcast 
television can be thought of as a form of FDM. The 
video and audio information is transmitted by the 
same transmitter using separate carriers for the two 
signals. In this particular case, the audio is transmit¬ 
ted using fm and the video with a form of a-m — ves¬ 
tigial sideband amplitude modulation. In vestigial 
sideband, one of the sidebands is suppressed beyond 
a certain cutoff frequency but the carrier is trans¬ 
mitted at full power. 

Broadcast fm stereo (often called fm multiplex) 
uses another special form of multiplex technique. In 
this type of signal, the main frequency-modulated 
signal carries the information for the left plus the 
right channels. A monophonic receiver detects only 
this signal. A double-sideband, suppressed-carrier 
signal transmitted with the fm signal carries the left 
minus the right channel information. The stereo 
receiver detects this signal, then algebraically sub¬ 
tracts it from the fm signal to produce the right and 
left channel information. 

Another form of multiplex with commercial appli¬ 
cations is voice frequency carrier telegraph, or VFCT. 
In this system a group of FSK (frequency shift key¬ 
ing) signals are combined in a form of FDM. The indi¬ 
vidual FSK signals are produced by shifting them 
over a narrow range of frequencies in the audio 
range. The resultant signals are then combined and 


transmitted with a single transmitter. The most com¬ 
mon use of this system is in the simultaneous trans¬ 
mission of a group of teletypewriter signals. Different 
standards exist for the number of channels and the 
audio frequencies used, based upon the speed and 
necessary quantity of individual circuits. 

In an earlier paragraph I made reference to an fm- 
fm system. This is the most common type of multi¬ 
plex used in normal microwave circuits. In this 
method individual circuits are combined into groups. 
The groups are then combined into supergroups, and 
the supergroups are combined into a mastergroup. 
The normal commercial standard calls for twelve 
channels to be combined to form one group . Five 
groups are combined into one supergroup. Eleven 
supergroups are then combined into one mastergroup. 
This produces a link that will support 660 circuits (or 
channels) on one mastergroup. Mastergroups can 
then be combined to form multimastergroups. One 
commercial standard calls for the combination of six 
such mastergroups. 

It can be seen that the resultant signal that is finally 
transmitted will be quite complex. It requires exten¬ 
sive frequency modulation detection, and the modu¬ 
lation for any given channel is effectively distributed 
across the entire transmitted spectrum. This system 
was the standard for many years because of the rela¬ 
tive ease of modulating a tube microwave system 
with fm signals. In later years TDM techniques have 
proven more desirable. 

With the advent of low-cost digital integrated cir¬ 
cuits, TDM systems have been able to demonstrate 
distinct advantages at an over-all reduction in price 
over analog techniques. Standards have been devel¬ 
oped to modulate the audio signals from a telephone 
and process them through the complete telephone 
exchange and send them out on long-distance micro- 
wave links, still in digital form. 

One form of TDM gaining wide commercial accep¬ 
tance calls for the combination of a group of audio 
signals, reduced to PCM data streams, onto a single 
PCM signal at a rate of 1.544 megabits per second 
(1.544 x 10 6 binary digits per second). These signals 
can then be further combined into larger PCM sys¬ 
tems before transmission. 

Commercial systems are also being created to han¬ 
dle digital information; that is, information which is 
already in digital form, using PCM networks. This 
technique is ideal for computer or teleprinter traffic. 
Systems have been demonstrated that allow signals 
of various data rates to be supported by a common 
system. The possible uses of such a system are limit¬ 
ed only by the imagination of the users. 

Amateur applications 

Now that we have seen the different multiplex sys- 
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terns and how they are being used commercially, 
how can we as hams make use of them? Many possi¬ 
ble applications are with us now, and many more are 
just a short time away. 

Traffic nets. Let's look at the possible applications 
in the Amateur traffic nets. For years the Navy has 
used a form of high-frequency radioteletype broad¬ 
cast. #n this system the traffic for a whole group of 
ships is transmitted over a common VFCT. This VFCT 
multiplex group is even relayed to various points and 
retransmitted in its entirety to enable reception over a 
larger area. In this way, Amateur traffic for a large 
area could be transmitted over one VFCT system. 
Individual channels could be designated for certain 
sub-areas or for a particular net handling a certain 
type of traffic. Confirmations could be received over 
a different frequency in duplex fashion, and channels 
could be designated as reroute channels for traffic 
that was earlier transmitted and not confirmed. With 
a network of such VFCTs, the different traffic areas 
could be interconnected. In the long run, a computer 
could be used to receive the messages on individual 
circuits then combine them into the VFCT and wait 
for confirmations. It would determine either inde¬ 
pendently or with manual direction which route to 
send the message. 


Repeater links. Another possible Amateur applica¬ 
tion is the interconnection of a group of repeaters. In 
this system users could select, through a remote- 
control system, which of the repeaters would be 
interconnected. A multiplex link could be provided 
from each of the repeaters in the group to each of the 
others. The control system would then decide which 
of the multiplex channels to interconnect. The multi¬ 
plex system itself could use either the FDM or TDM 
techniques described above. 

Now we can examine some firm proposals for such 
a repeater interconnecting multiplex system. TDM 
systems are taking over as the preferred method in 
the commercial field and would probably be best for 
us to use as well. TDM has some very real advantages 
for our uses. Foremost is its capability to support var¬ 
ious data rates in one TDM system. This would allow 
normal voice repeaters to be connected to other simi¬ 
lar repeaters in the system as well as provide separate 
channels for signaling applications. These signaling 
channels could use much lower data rates than those 
required for voice yet provide superior interconnect¬ 
ing control reliability. The same TDM system could 
also support interconnections of RTTY repeaters. 
Many RTTY channels could be placed in the same 
space as that required for one voice channel. In the 
long run, the same TDM system could support televi¬ 
sion repeaters. The video and audio signals could be 
digitized and transmitted as just another TDM com¬ 
ponent. 

Hardware and bandwidth considerations. TDM 

equipment from commercial manufacturers is pres¬ 
ently quite expensive, and few or no surplus sources 
exist. Fortunately, though, the equipment is fairly 
easy for Amateurs to construct to their specifica¬ 
tions. The primary ingredients are digital integrated 
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fig. 9. Example of TDM time-frame exchange at a par¬ 
ticular repeater station. The incoming and outgoing 
TDM time frames at Station 3 are depicted in (A) and (B) 
respectively. 
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circuits, which are not all that expensive. Also, their 
use is fairly well understood by many Amateurs. 
About the only disadvantage to the use of TDM is the 
need to place the TDM signal on an Amateur frequen¬ 
cy where pulse transmission is permitted. In general, 
the spectrum bandwidth necessary to transmit the 
digital representation of speech is wider than that re¬ 
quired to transmit a normal amplitude-modulation 
representation. 

Fig. 8 shows how some of these repeaters could 
be interconnected. This is just an example of the way 
the interconnection would be made. Many more 
repeaters of all types could be provided, rather than 
the limited number shown. Let's consider how this 
would be put in use to provide interconnections for 
twenty repeaters all along the West Coast. 

Suggested repeater interconnection system. 
Each repeater would have the primary capacity of 
operating as an independent repeater — just as an 
existing repeater would do now whether the modula¬ 
tion is audio, RTTY, or television. In addition to this 
capability, each repeater would have a microwave 
radio transmitter and receiver, which would provide a 
link to the TDM interconnection. The microwave 
equipment would transmit all the TDM channels just 
as they had been received except for a) one channel 
designated as the incoming channel, and b) one 
channel designated as the outgoing channel for that 
particular repeater. On those channels, the multiplex 
equipment would demodulate the incoming signal 
and modulate the outgoing one. This in itself would 
be a tremendous advantage over FDM systems. 

In FDM systems, a separate modulator system 
would be required for each channel, when in fact 
only one channel would be used at a particular time. 
This requirement exists because the individual chan¬ 
nel modulators would have to be tuned to the sub¬ 
carrier to be used. It would be very difficult to have 
the system function with a single modulator that 
would be somehow made to retune to the desired 
channel. In a TDM system, all that is required is that 
the system wait for another period of time before 
extracting or inserting the desired channel informa¬ 
tion from the TDM frame. A single-channel TDM mul¬ 
tiplexer and demultiplexer would be all that the sta¬ 
tion required. As an alternative, a second channel 
could also be used for signaling, both incoming and 
outgoing. This channel would be shared by all the 
stations and be a common signaling channel. Fig. 9 
shows an example of the TDM frame received and 
transmitted at a particular station. 

Note that in fig. 9 the only real change in the frame 
is the contents of the TDM channel designated for 
Station 3 out. Station 3 combines the signal coming 
into the station on the Station 3 in channel with the 


normal output of the repeater. In this method, all the 
switching is done at the station originating the inter¬ 
connection. Let's look at how this action would be 
performed. 

Operation. To initiate the process, a user would call 
in to the repeater connected to the system that 
would be most easily accessed. Upon hearing no 
traffic on the repeater, the user would initiate the 
control sequence requesting the interconnection. 
This could consist of Touch-Tone™ digits for the 
address of the repeater requested. A TDM system at 
the repeater used by the caller would then select the 
channel from the TDM frame that carried the infor¬ 
mation for the requested repeater's output channel. 
This would be connected to the normal downlink 
transmitter from the originating repeater. The system 
would also transmit a short tone on the downlink 
from the repeater to indicate that the interconnection 
had been made. It would then connect the input sig¬ 
nal from the user to the originating repeater to the in 
channel on the TDM frame for the requested 
repeater. When traffic is heard on the requested 
repeater, the user could make the call. Or, the user 
could just listen to the distant repeater and make no 
call — just wait for his party to show up. 

Other uses. In the long run the system could be 
standardized, and even the frequencies of the 
repeaters themselves could be reused. This would 
allow a user with a small crystal-controlled handheld 
radio to access the system from many of the repeater 
locations and communicate through the entire 
system. 

The uses of such a repeater interconnection are 
again limited only by our own imagination. It would 
be possible to interconnect many different types of 
repeaters with the same TDM network, as shown in 
fig. 8. A repeater that had become a part of the sys¬ 
tem (and had a microwave TDM system with a radio 
relay) could decide not to participate for some 
reason. All that would be necessary to remain out of 
the interconnection net would be to block the output 
TDM channel from that station. 

The system could also be used to provide a very 
wide area of autopatch access for participating sta¬ 
tions. This could be of tremendous value in remote 
areas during disasters. When normal commercial 
telephone communications are lost in an area, the 
interconnection system could be used to access an 
autopatch at any of the participating repeaters. 

In the Amateur traffic area, such a system could 
have great value. The system could support data to 
many different points at very different data rates in 
an automated teleprinter traffic environment. Partic¬ 
ular nodal stations could guard a given TDM channel 
and relay the traffic into other traffic nets, either with 
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high-frequency radio or VHF into repeaters within 
range of the nodal station, A high-volume nodal sta¬ 
tion may be assigned a 1200-baud circuit, with a 
single 75-baud circuit assigned to a station with rela¬ 
tively light traffic loads. Dedicated channels could be 
used to transmit traffic to a nodal station through 
various other transmission media. 

With alt the advantages such a system could pro¬ 
vide, there are many other factors that would indi¬ 
cate that now is the time for the Amateur community 
to begin operations. The technology is now available 
to construct a TDM system with relative ease. Prob¬ 
lems that had proven just too costly to deal with in 
the past have been overcome with integrated cir¬ 
cuits, Such a TDM system is well within the realm of 
Amateur construction. 

The Federal Communications Commission has 
recently taken very permissive views toward regula¬ 
tion. Many of the restrictions that had previously 
eliminated repeater interconnections have been done 
away with. It remains up to us to put the system in 
operation and work out any technical details — after 
all, that is one of the goals of Amateur Radio. The 
opportunity exists for us to demonstrate the capabili¬ 
ty of such a system for commercial use. So what are 
we waiting for? 

As in all modes, the increased communications 
possibilities open questions of how to use them, 
which will have to be worked out by the using groups 
— political problems. The basic philosophy of how 
the system will be used wifi have to be determined. 
Some groups will welcome wide use by visitors, for 
instance, while others will wish to receive the bene¬ 
fits of their investment themselves. This is nothing 
new to us. It just provides many more possibilities for 
increased technical capabilities and increased public 
service. 


glossary of terms 

PAM pulse ampNlude modulation 

RDM pulse duration modulation 

PCM pulse code modulation 

FDM frequency-division multiplex 

TDM time-division multiplex 
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FND COMM CATH READOUTS 13 TRANS . 3 CAPS 9 RESISTORS, b DIODES. 3 PUSH 
BUTTON SWITCHES POWl R TRANSFORMER AND INSTRUCTIONS DON T BE FOOLED BY 
PARTIAL KITS WHERE YOU HAVE TO BUY EVERYTHING EXTRA PRICED AT 512.95 

CLOCK CASE AVAILABLE AND WILL FIT ANY ONE OF THE ABOVE CLOCKS REGULAR 

PRICE 56 SO BUT ONLY 54 50 WHEN SOUGHT WITH CLOCK 

SIX-DIGIT ALARM CLOCK KIT FOR HOME CAMPER RV, OR FIELD-DAY USE OPER¬ 
ATES ON l? VOLT AC OF DC AND HAS ITS OWN 60 Hz l Ml BASE ON THE BOARD COM 
PLETE with all ELECTRONIC COMPONENTS AND TWO PIECE PRE DRILLED PC BOARDS 
BOARD SIZE 4" x 3" COMPLETE WITH SPEAKER AND SWITCHES IF OPERATED ON DC 
THERE IS NOTHING MORE TO BUY * PRICED AT 516.95 

■TWELVE VOLT AC LINE CORD FOR THOSE WHO WISH TO OPERATE THE CLOCK FROM 
IIDVOLTAC 52.50 

SHIPPING INFORMATION — ORDERS OVER 520 00 WTLl BE SHIPPED POSTPAID 
EXCEPT ON HEMS WHERE ADDITIONAL CHARGES ARE REQUESTED ON ORDERS LESS 
THAN 520 00 PLEASE INCLUDE ADDITIONAL 51 50 FOR HANDLING AND MAILING 

; HARGE5 SE N D $ ASt H.lR t REE DISTRIBUTOR FOR 

Alums Tower * AP Products 

(We have the new Hobby Blox System ^ 


i5> > 

® / W 1 

x % w 

x r ; 


\ \ ■ 

"HAL' 1 

HANOLG C NOWLAND 
W0ZXH 


Hal-Tronix 

R 0, BOX 1101 
SOUTHGATE, MICH, 48195 
PHONE (313) 286*1782 


Shub- Brothers Inc, 222 Hartley Ave Evanston II 60204 
In Canada A C Simmonds & Sons Limited 
Manulaulurers ol high lidelily om portents 
microphones sound systems and related circuitry 




- J 






fact: 

armchair copy 
begins here 


W1FDH 

WBlDME 

K2R0 

KA2CLF 

KA3DBM 

W3ITG 

K4CXY 

W4EH0 


KC4K! 

WA4IIC 

K5RDP 

W5UKS 

WD5BSA 

KH6JPY 

W6KHE 

W7KHD 


K8ZZO 

K8ZVK 

WB9RLX 

KB0NR 

W0JO 

WB0UJS 

XE2PN 

4X4ANW9 


ask: 



























SEMICONDUCTORS SURPLUS 


ATLAS FILTERS 


ATLAS CRYSTAL FILTERS FOR 
ATLAS HAM GEAR 

Your Choice 


$15.95 ea 


5.645 
5. 595 
5.595 
5.595 
5.595 
9.0 


2. 7/8 
2. 7 USB 
2. 7/8/L 
2. 7 LSB 
.500/4 
USB/CW 


CHOKES 


I Soldering Kit I 


New Weller Soldering Iron Kit 

#SP-23F.9.99 each 

Kit includes: 

1-25 Watt soldering iron, 
develops 750° of tip 
temperature 

3 - tips (screwdriver, chisel, 
cone) 

1 - soldering aid tool 

1 - coil 60/40 rosin core solder 


CERAMIC PLATE CAPS 

$1.09 each 
#1 type for 3/8 plate cap 
#2 type for 5/8 plate cap 


I Used NiCads I 


Used C Nickel Cadmium Batteries 
1. 8 amp hour 

Pack of ten $8. 99 per pack 


CERAMIC COIL FORMS 

$1. 99 each 

#1 3/16"x 4/8" 

#2 3/16" x 1/4" 

#3 1/4 ” x 3/4" 

#4 3/8 " x 7/8" 

#5 3/8 " x 5/8" 

All of the above have 
powdered iron cores. 

#6 l/2"x 2 3/4" 


NEW BOGNER DOWNCONVERTER 
Industrial version. 

1 year guarantee. $225.00 


UHF/VHF RF POWER TRANSISTORS 

CD2867/2N6439 

60 Watts output 

Reg. Price .$45.77 

SALE PRICE.$19. 99 
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. 1-3 uH.2.99 

VIV . 15 .15 uH.2.99 

VIV 150 150 uH.2.99 

5-20 uH.1.69 

Variable coil 10-80 uH.2.99 

Transformer dual 8. 8 uH.... 1.00 

.47uH. l.OOea. or 10/7.50 

.68 uH. 1.00 ea. or 10/7.50 

1 uH. 1.00 ea. or 10/7.50 

1. 2 uH. l.OOea. or 10/7.50 

1.5 uH. 1.00 ea. or 10/7.50 

2. 2 uH.1.00 ea. or 10/7.50 

2. 7 uH.1.00 ea. or 10/7.50 

3.3 uH.1.00 ea. or 10/7. 50 

6. 5 uH.1.00 ea. or 10/7.50 

7.5 uH.1.00 ea. or 10/7.50 

10 uH.1.00 ea. or 10/7.50 

15 uH.1.00 ea. or 10/7.50 

20 uH.l.OOea. or 10/7.50 

22 uH.l.OOea. or 10/7.50 

33 uH.1.00 ea. or 10/7.50 

39 uH.l.OOea. or 10/7.50 

47 uH.1.00 ea. or 10/7.50 

50 uH.2. 99 

56 uH.1.69 

62 uH.1.00 ea. or 10/7.50 

68 uH.l.OOea. or 10/7.50 

100 uH.2.99 

120 uH.1.69 

185 uH.1.00 ea. or 10/7. 50 

538 uH.1.00 ea. or 10/7.50 

680 uH.1.00 ea. or 10/7.50 

1000 uH.1.00 ea. or 10/7.50 

1630 uH.1.50 


. 1 
.2 
.22 
.27 
.33 


mH 

mH 

mH 

mH 

mH 


2.99 
2. 99 

2.99 
2. 99 

2.99 


. 39 mH.2.99 

. 240 mH.2. 99 

1.2 mH.2.99 

1.5 mH.2.99 

1.65 mH.2.99 

1. 75 mH.2. 99 

1.9 mH.2.99 

1 mH.1.69 

1.88 mH.3.99 

2 mH.2.99 

2.4 mH.2.99 

2. 5 mH .... 1.00 ea. or 10/7.50 

2.7 mH.2.99 

3.0 mH.2.99 


3.6 

4.3 


mH 

mH 


2. 99 

2.99 


HIGH VOLTAGE CAPS 

420 MFD @ 400 VDC 
600 MFD @ 400 VDC 


3.99 each 
3.99 each 


MINIMUM ORDER $10.00 


4.7 mH.2. 99 

5 mH.2. 99 

5.11 mH .2. 99 

6 mH .2. 99 

7.2 mH .2.99 

8. 25 mH .2.99 

8. 28 mH .2.99 

8.6 mH .2.99 

10 mH .2.99 

12 mH .2.99 

15 mH .2. 99 

17 mH .2.99 

19. 6 mH .2.99 

20 mH .2. 99 

20.5 mH .2.99 

22.6 mH .2.99 

24 mH.2.99 

27. 4 mH .2. 99 

28.7 mH .2.99 

29. 9 mH .2.99 

30 mH.2.99 

36 mH .2. 99 

36.5 mH .2.99 

40 mH .2.99 

40.2 mH .2.99 

43 mH .2. 99 

47 mH .2.99 

50 mH .2. 99 

59 mH .2.99 

60 mH .2.99 

71.5 mH .2.99 

78. 7 mH .2. 99 

86 mH .2. 99 

100 mH .2.99 

120 mH .2.99 

150 mH .2.99 

175 mH .2.99 

200 mH .2.99 

205 mH .2.99 

237 mH .2.99 

240 mH .2.99 

300 mH .2.99 

360 mH .2.99 

390 mH .2.99 

430 mH .2.99 

500 mH .1. 50 

600 mH .2.99 

1000 mH .2. 99 

1.5 Hy.2.99 

2.0 Hy.2.99 

2. 5 Hy.2.99 

3.0 Hy.2. 99 

5.0 Hy.2.99 

10 Hy.2. 99 


New Fairchild Prescaler Chip 

95H90DCQM. 6.50 each 

350 MHz prescaler divide by 10/11 


Tell 'em you saw it in HAM RADIO! 




















































































































Johnson 
AIR Variables 



Transistors 


1/4 

x 2 1/2” shaft 
$2. 50 each 


193-10-6 

2. 2 to 

34 pF 

193- 

1. 5 to 27. 5pF 

193- 

. 6 to 

6. 4pF 


$1.00 each 


160-107-16 

.5 to 

12 pF 

193-10-9 

2. 2 to 

34 pF 

193-10-104 

2.2 to 

34 pF 

193-4-5 

3 to 

30 pF 



IRF Power Device | 


MRF454 Same as MRF458 
12. 5 VDC, 3-30 MHz 
80Watts output, 12dB gain 

$17.95 ea. 


E.F. JOHNSON 
TUBE SOCKETS 


2N2857JAN 2.50 

2N2949 3.60 

2N2947 15.00 

2N2950 4.60 

2N3375 8.00 

2N3553 1.57 

2N3818 5.00 

2N3866 1.00 

2N3866JAN 2.50 

2N3866JANTX 4.00 

2N3925 10.00 

2N3948 2.00 

2N3950 25.00 

2N3959 3.00 


2N3960JANTX 

10.00 

2N5645 

10.00 

2N4072 

1.60 

2N5842 

8.00 

2N4427 

1.10 

2N5849 

20.00 

2N4429 

7.00 

2N5942 

40.00 

2N4877 

1.00 

2N5946 

14.00 

2N4959 

2.00 

2N5862 

50.00 

2N4976 

15.00 

2N6080 

7.00 

2N5070 

8.00 

2N6081 

10.00 

2N5071 

15.00 

2N6082 

11.00 

2N5108 

4.00 

2N6083 

13.00 

2N5109 

1. 50 

2N6084 

14.00 

2N5179 

1.00 

2N6095 

11.00 

2N5583 

4.00 

2N6096 

20.00 

2N5589 

6.00 

2N6097 

28.00 

2N5590 

8.00 

2N6166 

38.00 

2N5591 

11.00 

2N6368 

22.99 

2N5635 

5.44 

A210/MRF517 

2.00 

2N5636 

11.60 

BLY38 

5.00 

2N5637 

20.00 

40280/2N4427 

1. 10 

2N5641 

5.00 

40281/2N3920 

7.00 

2N5643 

14.00 

40282/2N3927 

10.48 


CRYSTALS 




#124-0311-100 
For 8072 etc. 


6. 99 each 


#124-0107-001 . 13. 99 each 

For 4CX250B/R, 4X150A etc. 

#124-0111-001. 4. 99 each 

Chimney for 4CX250B/R and 
4X150 

#124-0113-001 and 124-0113-021 
$12. 99 each 

Capacitor for #124-0107-001 

#123-209-33 Sockets. - - .6. 99 each 
For 811A, 572B, 866, etc. 


I UNELCO CAPS I 


5. 120 

7.4825 

9.565 

$4. 95 eacl 
10.150 

11.155 

11.905 

17.315 

7.3435 

7.4865 

9.575 

10.160 

11. 275 

11.955 

17.355 

7.4585 

7.4925 

9.585 

10.170 

11. 700 

12.000 

17.365 

7. 4615 

7.4985 

10.000 

10.180 

11.705 

12.050 

37.600 

7. 4625 

7.5015 

10.010 

10. 240 

11. 730 

12. 100 

37.650 

7.4665 

7. 5025 

10.020 

10.245 

11. 750 

16.965 

37. 700 

7.4685 

7.5065 

10.030 

10.595 

11.755 

17.015 

37.750 

7.4715 

7. 7985 

10.040 

10.605 

11. 800 

17.065 

37.800 

7.4725 

7. 8025 

10.0525 

10.615 

11. 850 

17. 165 

37.850 

7. 4765 

9.545 

10.130 

10.625 

11. 855 

17. 215 

37.900 

7.4785 

9.555 

10.140 

10.635 

11.900 

17. 265 

37.950 

7.4815 






38.000 


■ High Voltage Caps|| TRIMMER CAPSj 


6. 8pF 

47pF 


8. 2pF 

62pF 


lOpF 

100pF 


12pF 

160pF 


13pF 

180pF 


14pF 

200pF 


20pF 

240pF 


24pF 

380pF 


33pF 

470pF 


36pF 

lOOOpF 


43pF 

350V 

$1.00 each 

86 Pin Motorola 

Bus Edge Connectors 

Gold plated contacts 


Dual 43/ 86 pin 

. 156 spacing 


Soldertail for PCB. 

.., $3. 00 each 

1IQVAC MUFFIN FANS 


New. 


.. . $11.95 

Used. 


_$5. 95 


30 MFD ® 500 VDC 

1.69 

22 MFD @ 500 VDC 

1.69 

100 MFD @ 450 VDC 

2. 29 

150 MFD @ 450 VDC 

3. 29 

225 MFD @ 450 VDC 

4.29 

.OOl/lOOOpF @ 10 KV 

. 89 

.001 @ 2 KV 

4/1.00 

.0015® 3 KV 

3/1.00 

.01 @ 4 KV 

. 79 

.01 @ 1.6KV 

4/1.00 

.02 @ 8 KV 

2.00 

.01 @ 1 KV 

6/1.00 

NEW 2" ROUND SPEAKERS 

100 Ohm coil 

$. 99 each 

PLASTIC TO-3 SOCKETS 

4/$l. 00 



Sprague. Stable Polypropylene. 
, 50 each or 10/4. 00 
not sold mixed 
1. 2 to 13pF 
2 to 30pF 
3. 9 to 18pF 
3.9 to 40pF 
3. 9 to 55pF 


Carbide Circuit Board Drill Bits 
for PCB Boards 

5 mix for $5.00 



CRYSTAL FILTERS 

Tyco 001-19880 Same as 2194F 
10. 7 MHz narrow band 
3 dB bandwidth 15 KHz min. 

20 dB bandwidth 60 KHz min. 

40 dB bandwidth 150 KHz min. 

Ultimate 50 dB insertion loss 1 dB max. 
Ripple l dB max. Ct. 0+/-5 pF 3600 Ohms 

$3. 99 each 


78MOS 

Same as 7805 but only 1/2 Amp 
5 VDC .49 each or l0/$3.00 


J310 N-CHANNEL J-FET 450 MHz 
Good for VHF/UHF Amplifier, 
Oscillator and Mixers 3/$1.00 


MURATA CERAMIC FILTERS 


SFD 455D 

455 KHz 

2.00 

SFB 455D 

455 KHz 

1.60 

CFM455E 

455 KHz 

5.50 

CFU455H 

455 KHz 

3. 00 

SFE 10. 7MA 

10. 7 MHz 

2.99 


TEXAS INSTRUMENT TIL-305 P 
5x7 array alphanumeric display 
$3. 85 each 


More Details? CHECK-OFF Page 98 


MINIMUM ORDER $10.00 
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304 

400 

402 

420 

423 

426 

464 

465 
467 


100-550pF 

.9-7pF 

1. 5-20pF 

l-12pF 

7-100pF 

37-250pF 

25-280pF 

50-380pF 

ll0-580pF 


6KD6 

6LQ6/6JE6 

6MJ6/6LQ6/6JE6C 

6LF6/6MH6 

12BY7A 

2E26 

4X150A 

4CX250B 

4CX250R 

4CX30QA 

4CX350A/8321 

4CX350F/J/8904 

4CX1500B/8660 

811A 

6360 



MRF203 

MRF216 

MRF221 

MRF226 

MRF227 

MRF238 

MRF240 

MRF245 

MRF247 

MRF262 

MRF314 

MRF406 

MRF412 

MRF421 

MRF422A 

MRF422 

MRF428 

MRF428A 

MRF426 

MRF426A 


P.O.R. 
19.47 
8.73 
10. 20 
2. 13 
10.00 
14.62 
28. 87 
28. 87 
6.25 
12.20 
11.33 
20.65 
27.45 
38.25 
38. 25 
38. 25 
38. 25 
8. 87 
8. 87 


1.50 
1.00 
1.00 
1.00 
1.00 
1.01 
1.00 
1. 39 
1.03 


5.00 
6.00 
6.00 
5.00 
4.00 
4.69 
29.99 
45.00 
69.00 
109. 99 
100.00 
100.00 
300.00 
20.00 
4.69 


CAPS | 

469 

170-780pF 

1.40 

4615 

390-1400pF 

2.02 

404 

8-60pF 

1.00 

405 

10-80pF 

1.00 

422 

4-40pF 

1.00 

424 

16-l50pF 

1.00 

427 

55-300pF 

1.00 

462 

5-80pF 

1.50 

BES I 

6939 


7.99 

6146 


5.00 

6146A 


5.69 

6146B/8298 

7. 95 

6146W 


12.00 

6550A 


8.00 

8908 


9.00 

8950 


9.00 

4-400A 


145.00 

4-400C 


145.00 

572B/T160L 

44.00 

7289 


9.95 

3-1000Z 


229.00 

3-500Z 


141.00 


CRYSTAL FILTERS 


EFCL455K13E 

3.99 

EFCL455K40B2 

2.99 

FX-07800L, 7.8 MHz 

12. 99 

FHA103-4, 10.7 MHz 

12. 99 


I CB type crystals I 


RF Transistors 




TO-3 TRANSISTOR SOCKETS 1 

Phenolic type. 

_6/$l. 00 

NEW SIMPSON 260-7 

$99.99 

RG174/U - $15.00 per 

100 ft. 

Factory new 



MRF449 

12.65 

BFR91 

1.25 

MRF449A 

12.65 

BFR96 

1.50 

MRF450 

11.00 

BFW92A 

1.00 

MRF450A 

11.77 

BFW92 

.79 

MRF452 

15.00 

MMCM918 

14.30 

MRF453 

13.72 

MMCM2222 

15.65 

MRF454A 

21.83 

MMCM2369 

15.00 

MRF455 

14.08 

MMCM2484 

15.25 

MRF455A 

14.08 

MMCM3960A 

24. 30 

MRF474 

3.00 

MWA120 

7. 80 

MRF475 

2.90 

MWA130 

8.08 

MRF476 

2.25 

MWA210 

7.46 

MRF477 

10.00 

MWA220 

8.08 

MRF485 

3.00 

MWA230 

8.62 

MRF492 

20.40 

MWA310 

8.08 

MRF502 

.93 



MRF604 

2.00 

NEW MRF472 


MRF629 

3.00 

12.5 VDC, 27 MHz 

MRF648 

26.87 

4 Watts output 


MRF901 

3.99 

10 dB gain 


MRF902 

9. 41 


1. 69 ea. 

MRF904 

3.00 


10/9. 50 

MRF911 

4.29 

100/69. 00 

MRF5176 

11.73 

1000/480.00 

MRF8004 

1.39 



BFR90 

1.00 





$4.95 each 



51-T 


T1 

T15 

T28 

T2 

T16 

T29 

T3 

T17 

T30 

T4 

T18 

T31 

T5 

T19 

T32 

T6 

T20 

T33 

T7 

T21 

T34 

T8 

T22 

T35 

T9 

T23 

T36 

T10 

T24 

T37 

Til 

T25 

T38 

T12 

T26 

T39 

T13 

T27 

T40 

T14 




5 1-R 


R1 

R15 

R28 

R2 

R16 

R29 

R3 

R17 

R30 

R4 

R18 

R31 

R5 

R19 

R32 

R6 

R20 

R33 

R7 

R21 

R34 

R8 

R22 

R35 

R9 

R23 

R36 

R10 

R24 

R37 

Rll 

R25 

R38 

R12 

R26 

R39 

R13 

R27 

R40 

R14 



NEW CHERRY BCD SWITCH 


New end plates 


Type T- 

>20.. 1. 29 each 


September 1981 


PL259 TERMINATION 

52 Ohm 5 Watts $1, 50 each 


TORIN TA700 FANS NEW $29. 99 each 
Model A30340 
230 VAC @ . 78 Amps 
Will also work on 115 VAC 


MINIMUM ORDER $10.00 



$1. 00 each 

T-3-5 

1 to 5 pF 

T-6-5 

1.7 to 11 pF 

T-9-5 

2 to 15 pF 

189-6-1 

. 1 to 10 pF 

189-502-Y 

1.3 to 6. 7pF 

189-503-105 

1. 4 to 9. 2pF 

189-504-5 

1. 5 to 11. 6pF 

189-505-5 

1. 7 to 14. lpF 

189-505-107 

1. 7 to 14. lpF 

189-506-103 

1. 8 to 16. 7pF 

189-507-105 

2 to 19. 3pF 

189-508-5 

2.1 to 22. 9pF 

189-509-5 

2. 4 to 24. 5pF 

545-043 

1. 8 to 11. 4pF 


Tell 'em you saw it in HAM RADIO! 













1900 MHz to 2500 MHz DOWNCONVERTERS 
Intended for amateur radio use. 

Tunable from channel 2 thru 6. 

34 dB gain 2. 5 to 3 dB noise. 

Warranty for 6 months Model HMR 11 

Complete Receiver and Power Supply 
(does not include coax). $225.00 

4 foot Yagi antenna only.$39. 99 

Downconverter Kit - PCB and parts .. $69. 95 

Power Supply Kit - 

Box, PCB and parts. $49.99 

Downconverter assembled. $79. 99 

Power Supply assembled. $59. 99 

Complete Kit form.$109. 99 

(includes Yagi antenna and instructions) 
REPLACEMENT PARTS 

MRF901. $ 3.99 

MBD101. 1.29 

.001 Chip Caps. 1.00 

Power Supply PCB.4. 99 

Downconverter PCB. 19.99 

Instructions for any separate item .... 10.00 


Inew transformers 



HEP 170 High-voltage diode EK500 

3.5 A, 1000 PIV 5000 Volts, 50 mA 

. 20 ea., 100 for $15.00 


. 99 each 


D61005 

1.5 A, 1000 PIV 


Motorola SCR 

TO-92 Case, 0.8 Amp, 30 V. 

. 15 ea., 100 for $12. 00 lgt 0. 2 Vgt 0. 8. 

Same as #N5060. 

4/$l. 00 or 100/$15.00 


Dialco Type 555-2003 

LED 5 VDC with built-in reSistor. 

. 69 each 


HVK 1153 


25 mA, 20,000 PIV 


$1.00 ea., 

10 for $8. 00 

Fairchild LEDs 


FLV 5007 & 5009 red. 


Case type TO-92. 



6/$1.00 


SC MS 10K 

15 mA, 10, 000 PIV 

$1.69 ea., 10 for $12. 50 


6 Amps, 200 PIV 


4/$l. 29 


NEW BCD SWITCH 

8 switch with end plates 

Model TSM200-1011 (CDI) $16. 87 


CONTINUOUS TONE BUZZERS 
12VDC.$2.00 each 


El MAC FINGER STOCK #Y-302 
36 in. long x 1/2 in. $4. 99 each 


MAGNET WIRE 

$22.50 per spool 


#24 

#26 

#25 

#30 

#31 


CORES 

T20-12 

T25-6 

T30-2 


A.W.G. 

A.W.G. 

A.W.G. 

A.W.G. 

A.W.G. 


4/1.00 

T30-6 

T30-12 

T37-2 


9 lb. 
9 lb. 
9 lb. 
8 3/4 lb. 
6 lb. 


T37-6 

T37-10 

T44-6 


CABLE TIES 

#/T-l8R 100 per bag 

mil. spec. #MS-3368S, 4” 

Made by Tyton Corp. 

$2. 50 per bag 
100 bags - $20.00 


Miniature Ceramic Trimmers 
. 50 each or 10/$4. 00 




Price each 

F-18X 

6. 3 VCT @ 6Amps 

6.99 

F-46X 

24V @ lAmp 

5.99 

F41X 

25. 2VCT @ 2Amps 

6.99 

P-8380 

10VCT @ 3Amps 

7.99 

P-8604 

20VCT @ lAmp 

4.99 

K-32B 

28VCT @ 100 MA 

4.99 

E30554 

Dual 17V @ lAmp 

6.99 


CV31D350 

HM00-4075-03 

300425 

E5-25A 


2 to 8 pF 
3. 5 to 11 pF 
3. 5 to 13 pF 
5 to 25 pF 
5. 1 to 40 pF 
3.5 to 15 pF 
5. 2 to 40 pF 
2. 5 to 6 pF 


CERAMIC STAND OFFS 
#CNP-5 3/8 x 5/8” 

7/16 x 1 1/4” 

#N54W0ll2 3/8 x 1 1/2" 

#NL523W03-0l0 3/4 x 1 1/4” 


ORES AND BEADS 
#43 Shield Bead 

#61 Toroid 

#43 Baiun 

#61 Ba lun 

#61 Baiun 

#61 Baiun 

#61 Beads 

Ferrite Rod 1/4 x 7 1/2 
Ferrite Beads 1/8” long 
Ferrite Beads 3/8” long 
Ferrite Beads 1/16” long 


DOOR KNOB CAPS 

470 pF @ 15 KV $! 

Dual 500 pF @ 15 KV ! 

680 pF @ 6 KV 

800 pF @ 15 KV 

2700 pF @ 40 KV « 


ORDERING INSTRUCTIONS 

Check, money order, or credit cards welcome. (Master Charge and VISA only.) No persona) checks or certified personal 
checks for foreign countries accepted. Money order or cashiers check in U.S. funds only. Letters of credit are not acceptable. 

Minimum shipping by UPS is $2.35 with insurance. Please allow extra shipping charges for heavy or long items. 

All parts returned due to customer error or decision will be subject to a 15 Vo restock charge. If we are out of an item ordered, 
we will try to replace it with an equal or better part unless you specify not to, or we will back order the item, or refund your 
money. 

PRICES ARE SUBJECT TO CHANGE WITHOUT NOTICE. Prices supersede all previously published. Some items offer¬ 
ed are limited to small quantities and are subject to prior sale. 

We now have a toll free number, but we ask that it be used for charge orders only. If you have any questions please use our 
other number. We are open from 8:00 a.m. - 5:00 p.m. Monday thru Saturday. 

Our toll free number for charge orders only is 800-528-3611. MINIMUM ORDER $10.00 


TRANSFORMERS 

$9. 99 each 

#2899652-01 

26.8 VCT @ 660 MA 

21.9 VCT @ 1. 1 Amps 

$1. 99 each 

#18000711P 
24 V @ 100 MA 

$12. 99 each 
#2099459-00 
28 V @ 1. 5 Amps 
9. 6 V @ 9 Amps 
16. 8 V @ 300 MA 


JUMBO LED* S 

Red i 

C lear ( 

Yellow ( 

Green ( 

Amber ( 


8/$l. 00 
6/$l. 00 
6/$l. 00 
6/$l. 00 
6/$l. 00 


MEDIUM LED* S 


Red 

Green 


6/$l. 00 
6/$l. 00 


. 29 each 
.39 each 
. 49 each 
.79 each 


4/1.00 
3/1.00 
10 / 1.00 
8 / 1.00 
6 / 1.00 
4/1.00 
10 / 1.00 
2. 99 
12 / 1.00 
6 / 1.00 
12 / 1.00 


$3. 99 each 
5. 99 each 
3. 99 each 
3. 99 each 
5.99 each 


NE555V TIMERS 
. 39 each or 10/$5. 00 


NEW DUAL COLON LED 
.69 each or 10/$5.00 


PLATE CHOKES 
75 uH 3.00 

. 94 mH 3.99 


I TRANSISTORS/IC S I 


Motorola MHW 252 VHF power amplifier. 
Frequency range: 144-148 MHz. 

Output power: 25W. 

Minimum gain: Id. 2 dB. 

$29.67 each 


Motorola MC 1316P. 

House no. same as HEP C6073 & 

EC9814. 

2-W audio amplifier. 

$1. 29 ea., 10 for $9. 50 

Fairchild 007-03 IC. 

ECG no. 707 Chroma demodulator. 

$1. 29 ea., 10 for $8.50 

Motorola rf transistors. 

Selection Guide & Cross-Reference 

Catalog. 

43 pgs. 

$1. 99 each 

RCA Triacs. 

Type T2310A. 

TO-5 Case with heat sinks. 
1.6 Amp, 100 VDC, lgt 3mA. 
Sensitive gate. 

$1.00 each 

RCA power transistors. 

NPN RCS 258. 

Vceo 60 NFE 5mA. 

IC 20 Amps Vce 4V. 

250 Watts, Ft 2 MHz. 

$3. 00 each 

RCA Triacs. 

Type T4121B/40799. 

200 VDC 10 Amps. 

Stud type. 

$3.69 each 

RCA Triacs. 

Type 40805/T6421D. 

30 Amps, 400 VDC. 

$5.00 each 


Motorola rf amplifier. 

544-4001-002, similar to type MHW 401-2. 
1. 5 Watts output. 440-512 MHz. 

15 dB gain min. $19, 99 each 


SEMICONDUCTORS SURPLUS 
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Questions and Answers 


Entries must be by fetter or postcard only. No telephone requests will be accepted . AH entries will be acknowledged when 
received. Those judged to be most informative to the most Amateurs will be published. Questions must relate to Amateur 
Radio. 

Readers are invited to send a card with the question they feel is most useful that appears in each issue. Each month's winner 
will receive a prize. We will give a prize for the most popular question of the year. In the case of two or more questions on the 
same subject, the one arriving the earliest will be used. 


radio waves 

How fast does a radio wave travel, 
at the speed of light or slower? — 
Eugene Gabry, WB9VTF 

The velocity of a radio wave de¬ 
pends on the dielectric constant of 
the medium through which the wave 
travels. Air has a dielectric constant 
of unity, and radio waves travel 
through this medium at a speed very 
near to that of light in a vacuum, 
which is approximately 186,000 miles 
per second (3 x 10 a meters per 
second). 

In a medium that has a dielectric 
constant greater than unity, the radio 
wave travels at a lower velocity. For 
example, coaxial transmission line 
using polyethylene foam insulation 
has a dielectric constant of about 
1.08, so radio waves propagate 
through this coax at something less 
than the speed of light through a 
vacuum. Thus when determining the 
electrical length of a transmission 
line, the velocity of propagation of 
the radio wave through the line, as 
well as other factors, must be taken 
into account. 

FCC rules 

/ would like a correct interpretation 
of the FCC rules concerning third- 
party traffic. — Ralph R. Schlick, 
N0BOQ. 

As of this writing, the FCC rules 
pertaining to third-party traffic con¬ 
sist of section 97.79, "Control 
Operator Requirements/' and section 
97.114, 'Third-Party Traffic." 

Section 97.79 states: 

"The licensee of an amateur radio 
station may permit any third party to 


participate in amateur radio com¬ 
munication from his station, provided 
that a control operator is present and 
continuously monitors and supervises 
the radio communication to insure 
compliance with the rules." 

Section 97.114 states: 

"The transmission or delivery of 
the following amateur radiocommuni¬ 
cation is prohibited. 

"(a) International third party traffic 
except with countries which have as¬ 
sented thereto." 

"(b) Third-party traffic involving 
material compensation, either tan¬ 
gible or intangible, direct or indirect, 
to a third party, a station licensee, a 
control operator, or any other 
person." 

The FCC has proposed a revision 
of all the rules governing the 
Amateur Radio service, including 
those quoted above, in an effort 
to make them more understand¬ 
able. Called the "plain-language" 
revision (Docket 80-729), the new 
rules might well become effective 
in the foreseeable future. 

Reading the sections regarding 
third-party traffic in the existing rules, 
it is easy to understand how they 
could be confusing. In its new, 
"plain-language" revision, the FCC 
has attempted to define "third-party 
messages" and has simplified the ex¬ 
isting rules. They have also added in¬ 
formation on transmitting one-way 
communications for third parties, the 
reason being that one-way communi¬ 
cations do not meet the existing defi¬ 
nition of third-party messages. Other 
changes have been made to make the 
proposed rule consistent with Article 


41 of the ITU rules, which refers only 
to the transmission of third-party 
communications being prohibited. 

It's hoped that the new "plain lan¬ 
guage" rules wifi be easier to inter¬ 
pret. We'll just have to wait and see. 

SWR meter 

Is there any way to troubleshoot a 
defective SWR meter without a man¬ 
ual? / knew the instrument was defec¬ 
tive after having placed a second 
meter that / know was OK in the line. 
The meter was made in Japan and 
the only name on it is "MARS Stand¬ 
ing Wave Indicator SW-10 ." — Lewis 
I. Hegyi, N2BPO. 

Without knowing anything about 
your meter, I find it difficult to offer 
any definite advice. If it is an inexpen¬ 
sive reflectometer, it probably con¬ 
tains a bridge circuit and a meter to 
indicate when bridge balance has 
been achieved. Most are not cali¬ 
brated and therefore cannot be used 
to measure actual standing-wave 
ratio. Such instruments are generally 
used in conjunction with matching 
networks to indicate minimum re¬ 
flected voltage or power. 

Assuming there is no mechanical 
damage of components, you can 
make some simple tests to determine 
if the bridge elements are defective, 
either by substitution or by measuring 
resistance and capacitance. The re¬ 
sistors making up the bridge arms 
should be equally matched to obtain 
a good null on the meter. It's possible 
that the meter movement is burned 
out, as these simple reflectometers 
are usually designed to be operated at 
very low power. ham radio 
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HAMS - call for our 
free catalog PC-80 



FULt POWER * QUALITY 


HAM ANTENNA ACCESSORIES 


at your dealer 



the Big Signal 

W2AU 
Baiun 


LONDON 

VICTORIA 

CONCEPCION 

BUENOS AlKtV 

COl ANAHUAC: 

HELSINKI: 

AUSTRIA 

FRANCE 

GERMANY 


AMCOMM 01 804 I 1 bb 
Scalar 72S 9677 
Telecom It am Chile 25471 
Multi Radio 77 >1266 
Radiac 2*50*32-40 
Erikoismediat {40) 6112Stt 
Renos Tekx 761121 
ST-1, iSHJi 5314 40 
Williges f04211 5<>402l 


DEALERS - join over 400 
dealers world-wide. Call 
us today for no-nsk deal. 

HAMFEST MANAGERS - 

UNADILLA cooperates! 

Call us. 

US * TOLL-FREE 1-800448-1666 
NY/Hawaii/Alaska/Canada - 
COLLECT 1-315-437-3953 
TWX * 710541-0493 

Ask for Bonnie, or Emily. 


For over 20 years, the choice 

of Hams, Armed Forces and 

Commercial Communications - world-wide. 



HEUCAN-HT 

10-Meter 

Indoor 

Heiix 

Antenna 


UNADILLA / REYCO Division Microwave Filter Co., Inc, E. Syracuse, NY 13057 


the Old reliable 

W2VS Traps 



* LoPass Filter 2000W 

* Quad Parts 

- Baiuns / Traps 
'Insulators 
•Wire & Cable 
•Connectors 
•Antenna Kits 


SYNTHESIZED 

SIGNAL GENERATOR 


MODEL 
TflflC 
1329 95 
plus shipping 

* Covers 100 10 U9 999 MHz in i kH t steps *"th 
thumb'wheel dial * Accuracy 00001% at all fre¬ 
quencies * internal frequency mudulahon !rom 0 to 
over 100 KHz at a 1 kHz rale ■ Spurs and noise al 
least 60dB below earner • RF output 30|uStable from 
5 SOOmV across 50 ohms * Operaies on I2vdc Qi 
Vi amp In sEocH tor immediate shipping 5329 95 
plus shipping Overnight delivery available at extra 
cost * Range Extender [phase-locked mixer/divid¬ 
er \ for above unit Extends the range irom i to 580 
MHz Same size as SG 100 Mounts piggyback 
Price $299 95 

VANGUARD LABS 

196-23 Jamscta Ava.. Holhs, NY 11423 
Phonfi: (212) 466 2720 



AZDEN <."'. s 310 00 " 


■ Azden PCS 300012 merer FM) 

• 6 AMP, precision regulated 

power supply $41 OG 

Oder 24 hours a day I215t 884 GO 1 G 
FREE UPS N FS. Inc. WA3IFQ 

1138 BOXWOOD RD, JENKlNTOWN PA 19046 


FREE 
r T KIT 



The Or»qiii»l FCC T«t* f .i jfti manual 

IhAl pfipKii f Du il ham* lot FCC f nl 

(Sfnj CI j R Kffel*l »ph:i n* IhE prt-m i New I, 

>*VI »d rT| uH iplt G f * ami EOftr ill DtH 

an fine iclutl FCCmm Pigs - 
Si*Sfudr tbif-ti T*U Ptonn' HZM 

y u!|>a ieJ '*-tJr>F- </ha r :*. riuiti nl e* 


•iRffSS?*' 



P O Ed 2634® H 
San frjncuco. CA 94 126 





CENTRAL NEW YORK'S MOST COMPLETE HAM DEALER 

_ DRAKE 

iCQM i 6»IH TR>DR7 

1 


ROBOT 

800 


Featuring Kenwood, Yaesu. loom, Drake, Ten-Tec. Swan. Dentran Alpha, Robot, 
MFJ, Tempo, Astron, KLM. Hy Gam. Mosley. Larsen. Cushcraft, Hustler, Mini 
Products, Bird, Mirage, Vibroplex, Bencher, Info-Tech, Universal Towers, 
Cal I book, ARRL, Astatic, Shore, We service everything we sett' 

Write or call for quote. You Won't Be Disappointed. 

We are just a few minutes off the NYS Thruway 11-90) Exit 32 


tAESU 


FT 707 


OUT OF STATE ONEIDA COUNTY AIRPORT TERMINAL BUILDING 


CALL TOLL FREE ORISK ANY. NEW YORK 134Z4 Warren - K2IXN 

800-448-9338 NY. Res. Call (315) 337-0203 Bob-WA2MSH 


MSB-1 AUDIO FILTER 


SSB/CW/RTTY 

$ 84.95 


H-FVIr timabl* I iwpai' Kllt**i 
[iinfltilF Hr»mlfi,T(s^ 1 ill pi 


f LP-300-3000 Hr 
f BP *300^3000 Ut 
Knodwidth'LriK than 75 Hi 


lti ihj»o 1500 H/ 

I N nii’h = 300-3000 Hi , Nnich dcpih 50 dH 
FHP-300 11/ 

I Wad 

12-14 VDt <ti 300 MA 
110 Vfl< with nplUmni it da pin l *!H *#5] 

OKDbK TODAY II Old H niopli-lclv wHlsUrd. rpturn urlthm 15 day* Ihl * prumpl M'llmd 111 -'*'. >h<pplil«] 
Ilnc|] Add 52 50 *. hip pi mi and handling StND TODAY for complete liM id prmturi* Dc,dt'i inqulri** 

M&M ELECTRONICS, INC. 

P O BOX 1206. BREWTON, ALABAMA 36427 PHONF i205> 867-24% 


3 LJiiiddi 1 Niilih I iher 
6-Pcdc Tim'd HLghpai** 
Audio Amplifier 
Power Rri]iikFihf(ii> 



arid hand 
WFkomi 1 



More Details? CHECK - OFF Page 98 


September 1981 


75 



















MOBILE TOWERS 

by ALUMA 

FOR MOBILE VAN. 

TRUCK OR TRAILERS. 

USE FOR COMMUNICATION OR 
CHECK YOUR SIGNALS. 


HIGHEST QUALITY 
ALUMINUM & STEEL 

• TE LESCOPI NG Cr,ink Ups lo !0<lt| 

* TILT OVER MODELS 


Full Service Shop •Spectrum Analysis 'Antennas 
New and Used Equipmenl *CW-$SB*FM. Etc •Towers 
FCC Study Guides •Code Tapes •Books •Accessories 


HOURS 

MON.TIES, WED 
9 30 - 6 QQ FM 
TKURS, FRI 
9 3 Q-B 00 PM 

SAT 9 30-3 00 PM 


Specialists in Amateur Radio, 
Short-Wave Listening 
And Contemporary 
Electronic Gear. 

HOLIDAYS 


September T981 


(312) 564-0919 
1936 Raymond Drive 
Northbrook, IL 60062 


power supplies Ei enco precision 


Orders Only — 24 hrs. 7 days 
(800) 621-0660 outside Illinois 
(800) 572-0444 in Illinois 


Can.. 


jit’s Incredible! 

&£ Now You 


ELENCO HT ANTENNA 


Specifications 

It P-90 14 2 50 
XP-95 S4fl 50 

XP-&0 

14? 50 

XP-40 129 95 
XP-50 134 95 

XP-1D SIS 
XP-20 S23 

incut vo luge 

12GVAC 

I20VAC 

I20VAC 

120VAC 

□-jlp.il voltage 

13 8VI3C 

/ 15V0C 

13 8V0C 

0-tJVDC 

OulDulCurrtnl 

5dmp& 

3 .imps 

4 amps 

3amp& 

l.udd Regutetfon 

iSvolls 

1 volt* 

1 VQtES 

5 volls 

Line Fteguidl'OiT 

15voMs 

1 volts 

1 voir* 

5 votts 

Hippie Wjx RMS 

□ IV 

005V 

005V 

02V 

Currsnr Pmier rm^ 

limif 

Q5-3A lim 

4 A limM 

3A irm 

Sfwi Pmteciion 

1A F U'lltut k 

05 3A lim 

7jA FOKHWCK 

3A limit 

CrowM' hrcitect'O-n 

yt5 

none! 

none 

none 

Quruut impeddnce 

Q 25 ohms 

025 oUrns 

025 ghms 

i 5 orvms 

Meter 

tOA XP 95 

15V 3A5% 

5A XP &0 

15VKP 20 


M,iv!vt cd.1i . -i iipljtlvI'l' in n mailer '*1 ’laibs’ (.'ode Quark t< * 
unique brt’okThrMiirjh h< ret "Iulion \iv ihtf karnmy *! Mrn«e 
Code Irivtk-.Ht ol an emHes* maac of t-Etr* and Jab*. Hath U-'tlei 
wiU niriijiratlv bi**|Mi !■ itt hii iis >»nn name 1. Stop lurttilimj 
y, i u! l s’ 11 vl i f K i old-(flthiontfd method j. Yum wna/ing kit 
nniiros S fHiiAVf p.t-.keii vituaJ breakthrough ^rrk 

oid -i :‘ji( ii rr..m jliI Ml 'h:s (hh only 939 951 Send chtr h ot 
mrjnvy order today m WMF H HR APPLIED RESEARCH 
LAB f'O Bn* i ty «d Imitntr, < A l M744 A*k (w 
Code (Julck U [ 7 < ,il fujim a^‘ .idd (I -.ill ■ a.ix 


Yr.ll [Aft! Iipvr ;' 1 l rsllt v„iclli f.imjjif Ytt'p Vui« ftlUftt t.UCCk'tfd 
m latmn ihf k.i !■ •> s> -l.il imm. ilisiit: 1 ir^fund’ 


ALUMA TOWER COMPANY 

BOX 2SQ6HR 

VERO BEACH, FLA, 32980 
(305) 567-3423 TELEX 80 3405 


ELECTRONIC TRAINERS 

''"far JRZT'-; 

& /* jr »: f 

digital ' 


Tests ? : emi tonflucldfsin out o’ circuit 
indoles NfN or automatically 

91-100 $2150 

Kit SIB 95 


DIGITAL/LDGIC PROBES 

/ 


meter 5,8A H r Antenna iwjIN B & C 


DIGITAL MULTIMETER 


3 1 /? 

Digits 


2 METER 25 WATT 
LINEAR AMPLIFIER 


200 mWor .■ A-fill drive 

i win delivers 15-20 walls out 

10 Mb/ DandwKtlti 
Meets FCX ',pecihcations 

2WI $84 95 

XH 374.95 


Inpul & Hevei^e polarity protection 
inpul impedance 300K ohms 300 
runoser 

restsiCs-OTL-m- CMOS 
flu haltenes or power Supply required 


$19 95 


Fully regaled power applies 
Short DrOut pfOtectiOn 

Signal gene raters 
■teilage indicating circuits 
Sender e <,$ pr ejapoa r c yoc ^ el S 

XK-2000 S97S5 

Kit S69 95 


TRANSIST0R/DI0DE TESTER 


ALcurat^ 1% Resolution 100 microircHis 

tOMmpiil overload protected 

Auio zero & pn tiiiy DO 1 !! io JO Meg 11 

M-1200 $84 95 

Kit $64.95 


M-1200 battery $09 95 


200 ML 
KIT 


$99 95 
£89 95 


L P-500 
KJl 


$19 95 
$15 95 


SATELLITE TV SYSTEM 


Edtea System 
Qiih — Mounting 
LNA — Receiver 
Call lor more irtlofmjtwn 
See us a) Radio £ipo Si 


XK-1000 


$97 95 


REPEATER COflTROLLE 


• 4 ACCESS MODES 

• AUTO PATCH 

• AUTO DIAL (72 NO.) 

• 16 DIGIT XTAL CONTROLLED 
TOUCH TONE DECODER 

• REVERSE AUTOPATCH 

• HI/LO FREQ, INDICATOR 

MS-OOl ON G-10 PLATED 
THUR HOLE PC BOARD 
WIRED & TESTED $695.00 


• 12 VDC OR 1 17 VAC 

• 60 CONTROL FUNCTIONS 

• 30 TIMERS 

• EASY TO CHANGE CODES 

• 3 LINKS 

• PHONE, RX, & TX AUDIO 
INTERFACE W/MUTING 

MS-101 RACK MOUNT 
W7117 VAC POWER 

SUPPLY $849.25 


MICRO SECURITY 9307 Meadows La. Greenfield. IN 46140 (317)894-1201 


S-LINE OWNERS 

ENHANCE YOUR INVESTMENT 


with 

TUBESTERS™ 

Plug in, solid state tube i eptacements 

■ S-line performance—solid state! 

• Heat dissipation reduced 60% 

* Goodbye hard to find tubes 
* Unlimited equipment life 

TUBESTERS cost less than two tubes, 
and ace guaranteed for so long as you own 
your S hne 

SKYTEC Write or phone for 

Box 536 specs and prices. 

Tafmage, CA 95481 (707) 462 6882 

Tell 'em you saw it in HAM RADIO! 


AMATEUR 


SPECTRONICS 


ICOM 


SHORTWAVE 


SCANNERS 


SPECTRONICS 


EO304 


OAK 


PARK 


L 


ST 


GARFIELD 


1009 







































flea i 
market 



RATES Noncommercial ads 10$ per 
word; commercial ads 60$ per word both 
payable in advance. No cash discounts or 
agency commissions allowed, 

HAMFESTS Sponsored by non-profit 
organizations receive one free Flea Market 
ad (subject to our editing) on a space avail* 
able basis only. Repeat insertions of ham* 
fest ads pay the non commercial rate, 

COPY No special layout or arrange¬ 
ments available. Material should be type¬ 
written or clearly printed (not ail capitals) 
and must include full name and address. 
We reserve Ihe right to reject unsuitable 
copy. Ham Radio cannot check each 
advertiser and thus cannot be held respon¬ 
sible for claims made. Liability for correct* 
ness of material limited to corrected ad in 
next available issue, 

DEADLINE 15th of second preceding 
month. 

SEND MATERIAL TO: Flea Market. Ham 
Radio, Greenville, N. H. 03048. 


QSLCARDS 

QSL's- 0E PLEASANTLY SURPRISED! Order our three 
colored QSl s In all varieties lor Sfl.OQ per TOO or $13.00 
I or 200 Sal I sfac lion guar ant eed Sam pi e$ $ 1.00 (ref und 
able* Consomme Press, 1219 Ellington. Myrtle Beach, 
SC 29577 

QSU & RUBBER STAMPS — Top QualMy! Card Samples 
and Stamp Info — 504 - EbbeM Graphics 5R. Bo* 70, 
Westerville, Ohm 43081 

SCO OSL's, 510 Catalogue, 743 Harvard, SI Louis. MO 
63130. 

OSL’S: No stock designs! Your art or ours; photos, 
originals. 50* for samples 6 da l alls i refundable). Certi¬ 
fied Communications. 4 136 So. Ferris. Fremont, 
Michigan 494 T 2 

DISTINCTIVE QSL * — Largest selection, lowest prices, 
lop quality photo and completely customized cards 
Make your QSL s iruly unique at (he same cost as a Sian 
dard card and get a teller return rate* Free samples, cat' 
alogue 51 amps appreciated Stu K2RPZ Print, P.O. Bo* 
412 Rocky Point. NY 11770(516) 744 6260. 



Foreign Subscription Agents 
for Ham Radio Magazine 


Hi"!. Holljnfl 

Mfll Eomontci 
PliSltlu* Sfl 
NL »0* Dim 
Hatband 


Him P*d iq 6Hgioji*i 

$r*r«ehovi'* 

UiMnaillWi414 
R 9718 Gent 
Bn Ifllkim 

Hiam R*di,J 

Bqj 4«I Oooincn 

On i v i&. Cenade n TA AC7 

Ham Radio Euw» 

Box J*t 

S rS4 0* Upplandk Vanbv 
Sweden 

H*m Radio France 

SM £i*cuonic 
M [hi *va d»i Ctarionn 
F fHKBC Ayi*rn 
France 

Him HjkIjh Germany 
Karin U*ber 
WoilleCh 
D-mOLcMKrach 
WnAt Garmeny 


Hut. a»jiu Italy 
G Vulpaibi 
P O Sow 37 
I 770*3 Canto 
Uaiy 


H«m RuJiQ !i in rjflr leml 
Karin Uaber 
Poaiiach 2*34 
D rfliO Loerrecn 
Waal Ga-rman(|i 


Hun Hi j-o UK 
PO ftOJ. S3 HafriJj* 
Middleaei HKlfinB 
Engiland 


Holland Radio 

1*3 senway 

G^aantide. Jotiannaabura 
flep-u bi‘C d< Sou tf. Africa 
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CADILLAC OF QSL CARDS. 3 to 4 colors, send 51 lor 
samples (Refundable) Macs Shack, PO Bo* 43175, 
Seven Points, TX 75143 

QSL ECONOMY; 1000 Hof S 1 2 E A S E lor samples 
W4TG Box F. Gray, GA 31032 

AZDEN PCS'3000 TT Kits assembled and mounted in 
your mike. Send $25.00 lo N P S„ 1138 Boxwood, Jenkin 
town. PA 19046 

RTTY JOUANAL EXCLUSIVELY AMATEUR RADIOTELE¬ 
TYPE, one year Subscription 57 00 Beginners RTTY 
Handbook 55.00. RTTY Index $L50 P O. Bo* RY, Cardiff. 
C A 92007 

WANTED: Sturdy Tower tapered or wide leg guyable 
design, SO feet or higher. John Thomas. 50 Albert North, 
Lindsay, Ontario. Canada K9V 4J8 (70S) 324 3709 

AOHN TOWER — direct lo you from worldwide 
distributor, all products available. Sample prices 25 G 
sec l lo ns $40.54 each. 45 G sec l ions 591.85 each Bx 46 
Tower 5231 00 each Hill Radio Box 1405, 2503 G E Rd , 
Bloomington. IL 81701 [309)663^2141 

WANTED: Microwave Tesl Equipment. 2 lo 12 GHz, 
sweep generators, nelwork analyzer, signal generators 
counters, etc. John Thomas, 58 Alberl North, Lindsay, 
Ontario. Canada K9V 4JB. (705) 324 3709 

CUSTOM EMBROIDERED EMBLEMS — Your design, 
low minimum Informational booklet Emblems, Dept 65. 
LMtlelon, New Hampshire 03561 

FOR SALE: Drake T4XB R4B. AC4 MS4, excellent oondi 
Hon 5725.00: Heath HR16&0. excellenf condition 5175.00. 
W8LYW, P O Sox 59 Arbovale, W Va 24015 (304i 
456-4459. 

MANUALS for most ham gear made 1937/1970. Send 
51 00 lor 18 page 'Manual List”, postpaid HI MANUALS. 
Box HB02. Council Bluffs, Iowa 51502 

FOR SALE: Approx. 12 years QST complete plus exlras 
SASE for liEl. Your bid you ship W8LYW, P.O. Box 59, 
Arbovale. W Va. 24915 

ATLAS DD6-C and 350XL Dig Mai Draw Frequency Count¬ 
ers 5175 00 plus 53 00 UPS AFCl Stop VFO drill See 
June 79 HR 565 00 plus S3 00 UPS Mical Devices. P O 
Box 343, Vista, CA 92083 

VACKAA VFO KITS, Wnfe Direct Conversion Technique, 
Box 1001, Dept 9FM, 535 No Michigan Ave , Chicago. Il¬ 
linois 60611 

WANTED: Help In completing Ihe larges! collection ol 
Hallicrafler equipment in Ihe world Urgently needed are 
receivers wilh aluminum colored panels, back lighted 
plastic dials with L, airpiane" hands, early transmitters, 
unusual accessories, etc. Chuck Dachis. WD5EQG, "The 
Hallicrafler Collector/' 4500 Russell Drive. Austin. Texas 
78745 

DIRECT CONVERSION RECEIVER KITS, Write Direct 
Conversion Technique Box 1001, Dept 9FM, 535 No. 
Michigan Ave , Chicago, Illinois 60611. 

FREE AD with subscription to Rigs 6 Stuff (20 words 
free, extras tOf each!) Ham Buy, Sell, Trade, Want Ads f 
12 issues. 53 00 WA40SR s Rigs & Stull™ Dept H9, 
Box 973. Mobile. AL 36601 

SUPER ORP with Direct Conversion s 5 watt transmitter 
kits. Write Direcl Conversion Technique. Box 1001, Oepf 
9FM, 535 No Michigan Ave , Chicago, Illinois 60611 

RECIPROCATING DETECTOR Construction Handbook 
510 ppd Peters Publications, P.O, Box 62, Lincoln, MA 
01773 

WANTED: CQ Surplus Conversion Handbook Advise 
edition, condition, price M Potter, RR 1, Box 43 f 
Limoges. Ontario, Canada K0A 2M0 

ELECTRONIC BARGAINS, CLOSEOUTS, SURPLUS! 

Parts, equipment, stereo, industrial, educational. Amaz¬ 
ing values! Fascinating items unavailable in stores or 
catalogs anywhere Unusual FREE catalog ETCO-012, 
Box 782. Plattsburgh NY 12901 SURPLUS WANTED 

FOR SALE: HeathkM HW-12 80 meter transceiver with 
HP 13B mobile power supply, 80 meter mobile resonator 
and bolh manuals Good condition, 5125.00 715-223 
2135, WA9ZCO, Box 278, Abbotsford, Wisconsin 54405 

KEYEti PADDLES, lambic, more features, beller action 
Kits available. 515.00 up Write Earl Snyder. 213 W Oavis p 
Sapuipa, OK 74066 

FREE CALLSIGN PIN wMh each Deluxe Callsign Desk 
Plate engraved on 2x8 walnut n elegant gold anodized 
holder Second line says " Amateur Radio Sianon 
56 65 Roger — N5CAO. 214 HIM Lane. Red Oak, Texas 
75154 
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Alaska Microwave Labs 

4335 E. STH STREET - DEPT. MM 
ANCHORAGE, ALASKA 93504 
1907) 333 0340 


TminiiE 




MKlLH.il 

F 7 4 5GHZ 

S3 00 

MRF911 

FT8 0GH2 

%4 00 

BFR9Q 

FT5 0GHZ 

POO 

DflF9T 

FT5 0G HZ 

$3 80 

NEC 0213? 

FT4 bGMZ 

S3 25 

NEC U?135 

FT A &GHZ 


TYPE NF 2 ?OB MAG l?DR 

i,i t] Z0GHZ 

SS0O 

NEC 64SJ8 

f T0 8GHZ 


Nf 20OB MAG 15DE3 

iii20GHZ 

S14 00 

HOT CARRIER DIODES 

MUD 101 

LJHr MICRO 

SI 50 

ND4131 4GHZ 

N? 5 75D0 

$21 00 

HN-t 4 GHZ 

NF (j SDU 

£7 00 


i 


CHIP CAPACITORS 


I 3,2 2 3 3 4 7 «fi TO 10 
22 27 4? 100 120 1H0 
220 i 1 ™ 330 300 470 ‘-60 
680 620 tk t 2K i BK 
■13* B2K. 10K tOOK 



TEFLON CIRCUIT BOARD 


APPROX 3 25 ■ 5 0 
APPROX 3 28 - 8 0 
APPHOX J 28 -80 



S f . 80 
56 80 
5 Hi SO 



feed-thru capacitors 


:OOOPI SOL0LH TYPE 
4 ’ 0 Pt SiOT-DEB • vPf 


DUAL 



MGFt-IQGNF ; OD0 
iGHZMAt^iSDO 
MGFT412NF MHPR 
4tiH/ MAG lfl DB 


V 



CHIP 


SET OF Jl' CHIP RESISTORS FOR 
50 OHM I Ml t kYQRK 3DB PAD 


COAX CONNECTORS 


P»M r.n.if M-.mnl Tiqiwrr * ia" i- 

SMA ChrtSV^i Mimol ... vq Flrtogi- 

SWA Muunl 'irmi lint- Till- 

SMA .. Put Rl > '■.H 

SMA Plug Mt RCi I .'4 
SWA Plug lui 1 ni s^ftn-ntim 



X SAND COMPONENTS 


Gl'NMSOUHC h 111 V' L GHZ tri* %MW 
AH 90 WAVEGUIDE MOUNT iNi I 
rWPATT SOURCE m8io uw.ghZ 
8(>' 2QMW WH 90 MOUNT llM». 
FILTER MIXERS 2 t-‘ i .' 4G h Z 
WH90 mounting 

HORN ANTENNA 18+ -Ipft GAIN A 1 
10 525GHZ ArH «0 MOUNT IN- i 
WAVE GUIDE T l ANi.it WR <* 



SILVER PLATING KIT 


>ii plait Cop Off Bras* Qfonje 
Ni p ■ * T in i ■■■*ii | < G iiil fifid fnp"i[ 
mairtl allL+V' 


RF CABLE 


POOD 


[Jl Sf-ini ngid CrtOlf? App. - 74 Df 1 
LOV, t*U tOlHT .i 4G HZ Pi UTAH P&I* 
tl * inth m.ii length m 5 <1 

Other iungm^ bv spticuii urdt'i 00 


PISTON TRIMMERS 


TRlKQ 201’01M j i ti taP 8 3 pi LB pi SZ 80 

IAHMI ‘ JM".- f l 


OPEN AT OPH 
CLOSED AT BPM 

IF YOU DO NOT SEE 

WHAT YOU WANT ASK 


1 111 


PAID 


ORDERS ARE 
COD-VISA — MASTERCHARGE 


AMATEUR RADIO SERVICING, Professional laboratory 
Professional technician holding 16! phone, 1st tele¬ 
graph, amateur extra, electronics teaching credential 
SF Bay. Will KlepatSky, N6ABE, 4797 Miratoma St., 
Castrovalley CA 94546.(4151 881-5429 Great Circle Elec- 
Ironies 

AMATEUR RADIO REPAIR — Professional service rea 
sonable rates. ALL BRANDS. Official KDK alter warranty 
repair center Amateur Radio Repair Center of I EC. Inc., 
1020 Brooks town Avenue. Winston-Salem, MC 27101 
(919) 725 7SOO 


MOBILE IGNITION SHIELDING provides more range 
with no noise Available most engines Many other sup. 
pression accessories Literature, Estes Engineering. 930 
Marine Dr , Port Angeles, WA 98362. 

FOR SALE: YAESU FT-101 MARK I XCVfi, excellent con 
ditlon wilh original manual. $450 HEATHKIT SB-301 
RCVfi also In excellent condition; $230. EICO 722 VFO, 
$25 HEATHKIT Electronic Keyer, HD 1410. LN; $45 Jack 
Thompson, 2504 Beaver brook Dr . Greensboro, NO 
27406 919-274 8831 

WANTED: Government Surplus radar equipment, 
microwave equipment and ,+ old" General Radio test 
equipment P J Plishner, 2 Lake Avenue Extension, 
Oanbu ry. CT 06810 W A1 LOU 


HALUCRAFTERS HT-40 transrmlter and Globe 755 vlo 
lor sale Jon Tilus, KA4QVK, Box 242, Blacksburg, VA 
24060 (703)951 2684 

APARTMENT OX — Get out like a bandd Irom apartment 
or CondO - HANDBOOK OF APARTMENT OPERATION 
by Dan Fox, W2iGD Only $8.95 plus $1.00 postage and 
handling Maneyback Guarantee Send Check, VISA or 
MC to Wesse* Publishing Co., Depl A9 POB t75 N 
Chelmsford MA 01863 

NEEDED: Western Electric and Bell System manuals on 
residential tele phones and accessories, including model 
500, TrimUne, Touch A Mafic S, speakertone. jacks, wir¬ 
ing, installation procedures, etc C Server,, 256 West 
88th SI., New York. NY 10024 212 874-3529 

ETCH IT YOURSELF PRINTED CIRCUIT KIT, Photo Post 
live Method — No darkroom required, AM the supplies 
lor making your own boards, direct from magazine arti¬ 
cle m Jess than 2 hnurs Only $24 95, S A.5 E. lor details 
Excel Circuits Go,, 4412 Femiee, Royal Oak. Mi 48073 


OSCAR STATION: KLM Echo II, KLM Echo 70cm, 2m & 
?0cm yatjiy coax. $520 Package only Ham ironies 220 
MHz xmtr & revr. built & tested, $B0 Clift Appel, P O Box 
251. Electric City, WA 99123 


MlflfiORTN THE LID and other pre 1946 television sei 
wanted Paying 500 h- for any complete RCA TRK" 
series, or General Electric HM L senes sel Also looking 
for 12AP4. MW31 3 picture tubes, parts, literature on 
pre-war television Arnold Chase. WAlRYZ. 9 Rushleigh 
Road, West Hart lord. Conn Q6H7|203iS21 5280 

PRINTED CIRCUIT BOARDS: From *0 25 to $0 40 per 
square inch wilh your negative Free estimates Com 
mumcabons Design, Inc 1105 Lehr, West Memphis, AR 
72301. 


MUSEUM for radio historians and collectors now open 
Free admission Old amateur (W2ANJ and commercial 
station exhibits, 1925 store and telegraph displays 
15,000 items Write for details Antique Wireless Assn 
Holcomb, NY 14469 


WANTED: AN MS connectors, synchros, etc, Send liSi. 
Bid Williams, P.0 7057, Norloik, Virginia 23509 


WANTED: Micor and Master It base stations, 406 420 
MHz Any solid slate 2 and 6 GHz microwave equipment, 
AK7B. 4 Ajax Place. Berkeley. CA 94708 


SATELLITE TELEVISION HOWARDj’COLEMAN boards 
to build your own receiver. For more informal Ion write 
Robert Coleman. Rt 3, Box 58-AHR, Travelers Rest. SC 
29690 


MAKE HAM RADIO FUN! Supplement your learning pro 
grams wilh a motivational hypnosis cassette Tape *3„ 
Learning the Code Tape #4, Breaking the Speed Barrier. 
Tape 47. Electronic Theory Free catalog For tapes. 
$10 95 each lo Gem Publishing, 3306 North 6lh St., 
Coeur d At fine. ID83814 


VERY in ter est ing! Next 5 issues $2 Ham Trader 
"Yellow Sheets”. POB356, Wheaton, IL 60187 


CB TQllG METER PROFESSIONALS: Your rig or buy 

ours — AM/SSB/CW. Certified Communications, 4138 
So Ferris. Fremont. Michigan 49412: J616) 924 4561 

NEED HELP for youi Novice or General ticket? Recorded 
audio visual theory instruction.. No electronic back 
ground required Free information Amateur License, 
P 0 Box 8015. Norfolk. VA 23508 


YOU'VE SEEN THE MAGAZINE ARTICLES 


Here's what you can expect 
from the OX ENGINEERING 

RF Speech Processor 


6 db INCREASE IN AVERAGE 
POWER 

MAINTAINS VOICE QUALITY 

IMPROVES INTELLIGIBILITY 

NO CABLES OR BENCH 
SPACE REQUIRED 

EXCELLENT FOR 
PHONE PATCH 

NO ADDITIONAL ADJUST¬ 
MENTS—MIKE GAIN ADJUSTS 
CLIPPING LEVEL 

UNIQUE PLUG-JN UNIT—NO 
MODIFICATIONS REQUIRED 




This is RF Envelope Clipping— 
—, the feature being used in new 
transmitter designs for amateur 
— and military use. 


ea. 


Models Now Available 

Collins 32S, KWM-2 .S 98.50 

Drake TR-3, TR-4, TR-6, TR-4C, 

T-4, T 4X, T-4XB. T-4XC $128.50 ea. 
Postpaid — Calif. Residents 
add 6% Tax 

Watch for other models latert 


DX Engineering 

1050 Last Walnut, Pasadena, Calif 91106 


MORSE CODE BAUDOT and ASCII RTTY 
FORTHE TRS-80 MODELS I and 111 

DISASSEMBLED HANDBOOK VOLUME * 


no R&.737C IT rsquirsd 
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Morsv Uiuduli ASCII OfHlUki 14S 
Val 4 loquoffU lot inq,|iuttian41 

RiCHCRAFT ENGINEERING LTD 
mC Wahmada industrial Park 
Chalauqua, New York 14722 
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WITH THESE LOW-COST 
2-METER AMPLIFIERS. 

Anyone Who CJP operar? * ? mrlf-r rig ten 4*1 cmft if IhHelpw 

coil implUltli DeUiIcO tlep by-tlrp intiruClIDm No SWft 

fj.ri(4gf’ #atlnvler or Ofhw tqaipmenl required 

Model 22S 28 wall* out wilh 380mW drive 

Model 33 3 J8 wAlt* on F M with J will mpul 2 walli yield*30 

wad* I WAlt yield * 18 wall* 

Model STS Full 78 wall* no f M or S8U with 10 watt irtpul 

Model KEB 4 30 MH* IOO Well Lineer Amplifier T ma 


high tul t* drtighFd loi A TV SSB or FM operaEion In 

the 4 JO lo 480 MH| bend 

Communication Concepts inc. 

,'i,JJi h.j.ir, A.igun Arfiiiif * Ditlofi Chit WM * l5lJi W 14>l 
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WAREHOUSE 


Get their lowest price . . . 

THEN CALL US! 

TS-530S 

s 695 00 

FT-707 

s 675 oo 

ICOM 720A 

with power supply 

si 29900 

s 665 00 

SUPER SUPER 
SPECIAL tr 

TR-2400 *299” 

FALL SPECIAL — 

Limited quantity 

IC-22U s 249 00 

Available 
TR-7730 *295“ 

Introductory Offer 

Pi Ices shown, m o or certified check only 
Shipping not included 


P.O.BOX 2728 
DALLAS, TX 75221 
Telephone: (817) 496-9000 



TS-130 


The Best \ 
Got Better 



MODEL 4381 RF POWER ANALYST 


This new generation 
RF Wattmeter with ninemode 
system versatility reads... 

IN STOCK QUICK DELIVERY 

AUTHOmKO -BHyi DISTRIbUTOt 

IWsbsferl 

associates 

1 IB BELLARMINE 
ROCHESTER. Ml 48063 

CALL TOLL FREE 

800 - 521-2333 

IN MICHIGAN 313 - 375 0420 


CASH lor Decemnet 1915 to June 1920 OST's for per¬ 
sonal collection Kerm Miller, K6IR, 16904 George 
Washington. Rockville, Maryland 20053 (301) 774 7709 

HAMS FOB CHRIST — Reach other Hams with a GoSpe 
Tract aura to please. Clyde St an lie Id. WA6HEG, 1570 N 
Albright. Upland,CA 91786 

FREE SAMPLE Ham Radio Insider Newsletter! Sand 
large S A.S E- W5VI, Bo* #10101 H, Dallas, Texas 75207 

BUY-SELL "TRADE Sand SI 00 tor catalog Give name ad 
dress and call letters. Complete slock of major brands 
new and reconditioned amateur radio equipment Call 
tor best deals We buy Collins, Drake. Swan, etc. 
Associated Radio, 6012 Censer. Overland Park. KS 
60204 (913)301-5900 

Coming Events 

ACTIVITIES 

“Places to go...” 


ALABAMA The Calhoun County Amateur Radio Associ 
at ion's second annual Ham test, Saturday, September 28, 
9 AM to 5 PM, and Sunday, September 27, 9 AM to 3 PM, 
Municipal Auditorium. 1128 Gurnee Avenue, Anniston, 
Admission and parking Iree Donations St tor one, 15 for 
6 Tables S3 one day; 15two days Free overnight parking 
available for sell-contained RVs. Air-conditioned exhib¬ 
its. free bingo, hourly door prizes and more. Sunday 
drawing Ten Tec Deita 560 Talk-in on 69J09. Reduced 
rates and hospitality room Saturday evening at Anniston 
Downtowner Motor Inn Information Dale Boothe. 
KA4LRL ctoCCARA, P.G Box 1624, Anniston, AL 36202 


CALIFORNIA: The Golden Empire Flying Club jointly 
with Radio Systems Technology, announces I he annual 
Fly-In and Avionics Swap Meal, Sunday, Sepiember 27, 
Nevada County (CA) Airpark. Swap Meet free. Table 
space limited. 


COLORADO: The Boulder Amateur Radio Club's BARG 
FESU81, Sunday, September 27. 9 AM. Boulder National 
Guard Armory. 4750 North Broadway, Boulder city limits. 
Donation: 12,00 per family Includes swap space and door 
prize drawing There will be a snack bar and auction. 
Tatk-ln on 146.10(70 and 140 52. For further information 
Mark Calk, N&MC. 4297 Redwood Ct , Boulder, CO 60301 
(303) 442-2616 


FLORIDA: The Florida Gulf Coast Amateur Radio Coun 
Cll'a "Suncoast Convention" (formerly Clearwaler Con¬ 
vention), October 3 and 4, Sheraton Sand Key Hotel 
(same location as 1979} For information. Florida Gull 
Coast Amateur Radio Council, Inc., P Q Box 157. Clear 
water, FL 33517 


GEORGIA: Augusla Amateur Radio Club's annual 
Ham fa st will be held September 2C, 1901, at the Julian 
Smith Casino. Prizes will be a Den Iron Clipper! on L. a 
Gusher aft A4 Tr I bander, and an Icom IC2A Bingo I on he 
family. Talk-in 34-94. Tailgating S3.00 includes one 
ticket. Tickets St.00 each Further information call 
Diane. WB4YHT, 1404|66G3700 


GEORGIA: The 8th annual Lanierland ARC Hamfest, 
September 27, 9 AM, Gainesville. Holiday Had at Holiday 
Inn Free tables, inside display area lor dealers and dis¬ 
tributors Flea Market Boat anchor auction Prices, activ¬ 
ities Doors open 0 AM tor dealer set-up Activities and 
facilities free Prize tickets Si 00 each. 6f 15,00 Taik-inon 
146.Q7f.07 For information; Paui Watkins, W4FDK, Rt 
11, Box 530. Gainesville, GA 30501 (404) 536 0200 


ILLINOIS: The Sangamon Valley Radio Club of Spring 
lieid's Sixth annual Hamfest, Sunday, September 27, 
Sangamon County Fairgrounds. New Berlin. Flea Mar' 
kel, exhibits, kids activities, food available. Overnight 
camping. Tickets S2 GO advance. S2.50 gale First prize; 
ICOM Synth. HT For information S.V R C., c/o Red 
Cross Bldg . 1025 S, Sixth St . Springfield, IL62703 

INDIANA: The Marshall County Amateur Radio Club's 
01 h annual Hamfest and Electronic Flea Market, Sunday. 
September 20. 4-H Fairgrounds. Argos. Tickets: S2.0Q ad 
vance, 12 50 door. Door prizes, refreshments Grand 
Prize S200 00 Hourly drawings. Dealers 6 AM. public 8 
AM to 4 PM Talk in 146 52, 146 07 146 67 and 222 9 - 

224,5 For information: Paul R. OeVos, WB9VFJ, 109 
Maple Avenue. North Liberty IN 40554 (219)650-4631 

IOWA: The Cedar Valley Amateur Radio Club's 7 th an 
nual Hamte&t, Sunday. September 27, Hawkeye Downs 
Exhibition Building, Cedar Rapids Tickets: $2.00 ad 
vance, S3 00 door. Prizes Kenwood, ICOM, CoJHns and 
more Overnight camping area. ARRL representatives, 
movies Talk-in 146 10.76, .52. 223.34 94 For tickets, 
reservations: CVARC Ham lest, PQ Box 994, Cedar 
Rapids, 1A 52406 


Hl-Q BALUN 
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* Broadbanded ,1 40 mhz A < 

* Small lightweight and 

weatherproof B^un 


* 1 1 impedance ralm 


* f ur full legal power and morn 

* Helps eliminate TV' 

* Wiin SO ?29 connector 


$10.95 



Hl-Q ANTENNA 
CENTER INSULATOR 



Small ujqgort lightweight 

wealherptuol 

RepMf es ■"■■ntiii insulator 

Handles full legal power 

arvi more 


$5.95 With SO ?.39 mnnedaf 
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INTERFERENCE 

HANDBOOK 

BY WILLIAM H NELSON. WA6FQG 


RF> « a very sl+Cky piaClem HI cjh rum your operating ion 
and worie This brjfKTnew boci*. covers every lype 01 RF 
irilertsrence ihuit you die l«n;Bly lo counier bmph^siS is 
placed on Amateur Radio, LB and poww line problems The 
auihQi has spent over 33 years investigating KFI ditlicutties 
Author kelson solves rhe mystery ui power line rnlerlefence 
how lo locate it cure n. salety precaul ions amd more He 
.iiso gives you valuabltr steps on how Co eliminate TV and 
stereo problems To heip ydu understand this perplexing 
prohiem even more this new book gives you interesting HFi 
case tnstones, filters lo buy of build, mobile, leleohme 
CATV, and computer problems and ideas on how ro solve 
mem Proiusely iiiustrated and packed with practical authori 
lasive Hnlormation 19B1 ?47 pages, iirst editrem 

HP-JM Softbound $8.95 

HAM RADIO’S BOOKSTORE 

Greenville, NH 03048 
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WHY PAY 

FULL PHICE FOR 
AN 80-10 METER 
VERTICAL 


. *. if you can use only 1 /3 
of icon 107 

... or only 1 f2 of ft on 20? 
..* or only 3/4 of ft on 40? 


Only ButternuTs new 
HF5V-JJJ lets you use the 
entire 26-foot radiator on 
80. 40. 20 and 10 meters 
|pius a Full unloaded quar- 
tenwavefenqrh on f 5J for 
higher radiation resistance, 
better efficiency and greater 
VSWR bandwrdrh than 
conventional multi-trap de¬ 
signs of comparable size 
The HF5VMH uses only two 
high Q L-C circuits (not 
traps! | and one practically 
lossless linear decoupler for 
completely automatic and 
low VSWR resonance (typi¬ 
cally below 1 5:1) on 80 
through 10 meters, inclu¬ 
sive For further informa¬ 
tion, including complete 
specifications on the HF5V- 
III and other Butternut an¬ 
tenna products, ask for our 
latest free catalog. If you've 
already "gone vertical/' ask 
for one anyway There’s a 
Jot of information about 
vemcaf antennas in gener¬ 
al. ground and radial sys¬ 
tems. plus helpful tips on in¬ 
stalling verticals on roof¬ 
tops. on mobile homes, etc 




BUTTERNUT 


/ \ 

c 


V I ’V 


P.O. Box #1411 
San Marcos, Texas 78666 
Phone: (612) 396-4111 
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KENTUCKY: The seventh annual Greater Louisville 
Hamfesi and Great Lakes Division Convention, Septem¬ 
ber 26 and 27. East Kail, Kentucky Fait and Exposition 
Center, Louisville A:f-condIlioned exhibit area and flea 
marker For information Greater Louisville Hamfesl. 
P 0 Box 34444. Louisville. KY 40232. {502)634 0619 

LOUISIANA: Amacom *8T, the New Orleans Hamfesl 
Compularfesi, sponsored by I he Jefferson Amateur 
Radio Club. October 17 and 18. Airport Hilton Inn. across 
from New Orleans International Airport, Kenner. For in 
formation New Orleans Hamfesl-ComputerleSt. PO 
Box 73665. Metairie. LA 70033, 

MARYLAND: The Columbia Amateur Radio Associa 
lion's 5th annual Hamfesl. Sunday, October 11, 8 AM, 
Howard County Fairgrounds Admission: $300 Tad 
gating and tables $6 0C Food available Prizes. Tallin 
147 735/135, 146 52/52 For table reservations and inlor- 
mation Dennis Parra. 6955 Spinning Seed. Columbia 
MD21045 

MASSACHUSETTS: The 19 79 Repeater Association of 
Cheisaa will hold Ms annual Flea Market. Sunday, Octo¬ 
ber 4, 11 AM to A PM (sellers 10 AM). Beachmont VFW 
Post. 150 Bennington Street, Revere. Admission $1 00 
Sellers' tables $6.00 advance, $8 00 door. Talk-in on 
19 79 and 52. For table reservations send check to: 19 79 
Repeater Association, P 0 Bo* 171. Chelsea. MA 02150 

MICHIGAN: The Grand Rapids Amateur Radio Associa 
lion's annual Swap and Shop, Saturday. September 19, 
Hudsonvitle Fairgrounds. Door prizes, dealers, indoor/ 
outdoor swap area Gates open 6 AM Talk-inon 146.16- 
146.76 For information: Grand Rapids Amateur Radio 
Associa! ion, P O Bo* 1248. Grand Rapids, Ml 49501 

MICHIGAN: Adrian Amateur Radio Club's 9th annual 
Hamtasl, Sunday. September 27. Lenawee County Fair 
ground, Adrian. Tickets: $1 50 advance, $2,00 door 
Prizes, games, prog fa ms. bingo and more For informs- 
non and reservations Adrian Amateur Radio Club. P O 
Box 26, Adrian, Ml 49221 

MICHIGAN: Blosscmiand Amateur Radio Association s 
16th annual Hambosh, Sunday. OdlOber 5. 8 AM to 3:30 
PM EST, Lake Michigan CoUege Convention Center 
Benton Harbor Gian! Ilea market, interesting programs 
Tables $5 00 each. Tickets $2 00 advance. $3.00 door 
Children under 12 {with (amities) free. Enjoy a Michigan 
weekend eohofishmg, Qktoberfesi and more Talk-in on 
22/82 or 52 simplex. For tickets and informal Ion SASE to 
BARA, P O Box 175 Si Joseph. Ml 490B5 

MICHIGAN: L Ansa Crease A RC S 9th annual Swap 
and Shop, September 20, 0900 1500, L'Anse Creuse High 
School, Ml Clemens Tickets $1.00 advance. $2 00 door. 
Prizes First, $250.00, second $100 00, third $50 00 plus 
prize drawings hourly AftFtL. FCC Tatk-ln 147.69/09 and 
146 52 For informal ion SASE Mike Corcoran. 650 Chip¬ 
pewa, Mt. Clemens, Ml 48043 

MICHIGAN: The Big Rapids Area Amaleur Radio Club's 
First Annual FOX HUNT, October 17, 10 AM Hemlock 
Park, Big Rapids. Bring the family; sell or swap Ham 
gear, win prizes Refreshments, tables, grills available 
Advance/door $3 50 per vehicle Talk in 146.52. For infor¬ 
mal non/regisl ration; GR A ARC, P,0 ox 1073. Big 
Rapids. Ml 49307 

NEW HAMPSHIRE: The 5th annual Connecticut Valley 
FM Association's Ham test/Flea Market, Sunday. Sep 
temper 27, 9 AM to 5 PM. King Ridge Ski Area, New Lon 
don Adult admission $1 00. children under 16 tree, (tea 
market setup $5.00 For informal ion Connecticut Valley 
FM Assn Box 173, £ Wallingford. VT 05742 

NEW YORK: The Radio Amateurs of Greater Syracuse 
Ham lest. October 3, An 6 Home Building, New York 
State Fairgrounds Syracuse For information RAGS, 
P O Box 88, Liverpool, NY 13088. 

NEW YORK: Giant Electronics Flea Market sponsored by 
the Yonkers Amateur Radio Club. Sunday, October 4, 9 
AM to 5 PM Loral Electronics Parking Lois. Fullerton 
Avenue, Yonkers Hourly prizes. Live demonstrations 
Free coffee to 10 AM Auction 3 PM Admission Ad 
vance $i 50. $2 0C door Seilers Advance $4 00. $5 00 
door Bring tables For lurther Information Call (9141 
969 1053, 

NEW YORK: The Long Island Mobile Amateur Radio 
Club’s ARRL Ham'air 81. Part II, September 27, Islip 
Speedway, I si Ip, Ralrashmenls available Awards pre¬ 
sented all day. No reservations needed lor space Free 
parking General admission $2.00 Ladies and children, 
tree Alt licensed Amateurs must pay admission Heavy 
ram dale October 4 For information Sid Wolfn, K2LJH, 
(516) 379 2661 or Hank Wenar. WB2ALW, (516) 484 4322 
nights 

NORTH CAROLINA: The Western North Carolina ARS 
will hold Ms Aulurnnfesl. Oclober 10. Asheville Civic 
Center Admission $3 00 advance. $3.50 door. McElroy 
Memorial CW competition dealers, (tea market, demon- 


improve RX and TX Performance! 
See April 1981 Haiti Radio Magazine! 

FREE! 

Com plete Instructions (SASE or 11J 

SAVE! 

Time * * . Trouble . . . Money 
We stock the needed parts in Kits 
Get Them All — wit h Qrt e Order 

FTH-l: RX Sensitivity improvement * $13 
FTH-2: RX Mixer Improvement , , $2$ 
FTH-3: Selectivity improvement* . * * $68 
FTH-4: Strong Signal Handling , . * * $10 
FTH 5: TX Switching & Audio ,,..*$ 5 
FTH A: All above, with Coax. , . Only $100 
•includes recommended 8 pole Fox Tango F iller 

For Airmail US/Canada add $2; Elsewhere 
S5. Florida residents add A°a (Sales Tax) 

Fox Tango stocks a wide variety of 
time tested drop in crystal filters for 
Yaesu, Kenwood, Heath, Drake, and Collins 
rigs, ALL sets can be improved by better IF 
f i I ter ing but you must use The BEST til ters! 
Cheap imitations are no bargain! FOX- 
TANGO Filters are our Main Line — not a 
side fine. We guarantee satisfaction or your 
money back plus fast, friendly, knowledge- 
able, personaliied service Call or write for 
free brochure or more information. 

We welcome Mail or Phone Orders 
Payment by Visa/MasterCard/ 
Cash/Check/CGD 
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a FOOT QIA. DISH 

AS-554/TRC ANTENNA 

8' diameter dish wuh aluminum /Vvv 

mesh paraboloid surface designed / /CLm 

far 1700 r 24 90 Mh/ with 30 db 

L|ain Vertical or honjoniai polar- LJnktfft^k 

nation A h n bandwidth 20 m J- 

major (o minor lobe ratio Antenna 

is snipped m sections and includes rlJnJWj 

mounting yoke and feed horn l 

60 Hlbsshwl Used $ 525.00 f/ 

LAVOIE LA-18 
SPECTRUM ANALYZER 

for 10 Mh/ to t6 Gh/ 5" CRT display Deflection 
s,rju^re law fineat or lay Resolution adjustable 500 Khz 
5 mi below 50 Mh i 509 Klv T. Mh/ above 
60 Mh/ 25 l A xl9 WX1&W \ 150 IDs sh Used 

repafLibifi $ 375.00 Manual, partial rep 1 1' $ 10,00 

Prices FOB Lima 0 * VISA MASTERCARD Accepter: 
Allow ten Shipping * Write for New 1981 CATALOG 
Adtitess Dept HR * Phone 419/227-6573 
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Tell 'em you saw it in HAM RADIO! 








products 


Econo-Pak resistor 
organizer 

Century Electronics offers a wide 
assortment of fixed resistors in an at¬ 
tractive and convenient storage case. 
The GL-25 Econo-Pak Resistor Or¬ 
ganizer contains 840 top-quality 174- 
watt resistors in forty-two of the most 
commonly used resistance values for 
the experimenter as well as for the 
shop and laboratory repairman. 

Each resistor value is packaged in 
its individual compartment, thus en¬ 
suring fast and accurate selection of 
any desired value . The compact 
Econo-Pak Resistor Organizer meas¬ 
ures only 7-1/2 x 6-1/8 x 3 inches 
(19 x 15.6 x 76 cm) and is priced at 
$29.95, from the factory. Order di¬ 
rectly from Century Electronics Cor¬ 
poration, 3511 North Cicero Avenue, 
Chicago, Illinois 60641. 

isolated BNC 
dual line protectors 

Model CIO is designed to protect 
up to ten data line pairs employing 
BNC connectors that connect to com¬ 
puters, modems, terminals, and other 
sensitive electronic equipment from 
the effects of transients caused by 
lightning, switching surges, and 
heavy machinery. The protector in¬ 
terfaces between the signal lines and 
sensitive circuits to provide a sophis¬ 
ticated blend of high speed voltage 
limiting and brute force protection. 
The signal line protector recovers 
automatically to standby in prepara¬ 
tion for further protection. Clamping 
can be provided from 6 volts to 200 
volts, depending on customer re¬ 
quirements. 

The dual line protector has a clamp 
voltage to ± 50 volts (in 5-volt steps), 
an energy handling capacity of 50 
joules (min)/circuit, and a maximum 
frequency to 3 MHz. Contact MCG, 
160 Brook Avenue, Deer Park, New 
York 11729. 


strations. Talk-in 81/91, 16/76 and 52. For information: 
WCARS, P.O. Box 1488, Asheville, NC 28802. 

OHIO: The 39th Annual Findlay Hamfest, Sunday, Sep¬ 
tember 13, Hancock Recreational Center, east of 1-75, ex¬ 
it 161, north edge of Findlay. Prizes include a deluxe low 
band rig, two Icom IC-2A handhelds, memory keyer, and 
much more. Tickets $2.00 advance; $2.50 gate. Tables 
$2.50 per 1/2. Saturday 5 PM to 9 PM for set-up. Sunday 6 
AM. For tickets, information and reservations, SASE to 
P.O. Box 587, Findlay, OH 45840. 


OHIO: The Original Forty-fourth Annual Hamfest, Sun¬ 
day, September 20, 1981, at Strieker’s Grove on State 
Route 128, one mile west of Venice (Ross) Ohio. Ex¬ 
hibits, prizes, food and refreshments available. Flea 
Market (radio related products only), music, talks, hid¬ 
den transmitter hunt and sensational air show. Admis¬ 
sion and registration $4.00. For information: Lillian Ab¬ 
bott, K8CKI,317 Greenwell Road,Cincinnati, Ohio 45238. 


OHIO: The Cleveland Hamfest Association's seventh 
annual Hamfest, Sunday, September 27, Cuyahoga 
County Fairgrounds, Berea, 0800 to 1500. Indoor exhib¬ 
its, forums, ladies’ program and outdoor flea market. 
Three main prizes and a mobile check-in prize. Talk-in on 
146.52 with W8QV. Advance tickets $2.50 prior to August 
31. $3.00 door. Cleveland Hamfest Association, P.O. Box 
27211, Cleveland, OH 44127. 


OREGON: The Walla Walla Valley Amateur Radio Club’s 
35th annual Hamfest, Saturday, September 26 and Sun¬ 
day, September 27, Milton-Freewater Community Build¬ 
ing. Over 100 prizes, Swap Shop both days, displays. 
Free registration. 52-52, 19-79, 04-64, 28-88, 16-76 and 
3960 KC monitored. For further information: W7DP, 
Walla Walla Valley ARC, P.O. Box 321, Walla Walla, WA 
99362. 


PENNSYLVANIA: The Uniontown Amateur Radio Club’s 
annual Gabfest, Saturday, September 12, Old Pittsburgh 
Road, off Route 51/119 bypass, Uniontown, 40 miles 
south of Pittsburgh. Pre-registration $2.00 ea./3 for $5.00. 
Nice prizes. Free swap and shop set-ups/own tables. 
Starts at noon. Free parking. Talk-in on 147.045/.645 and 
146.52 simplex. For information and pre-registration; 
U.A.R.C. Gabfest Committee, John T. Cermak, WB3DOD, 
P.O. Box 433, Republic, PA 15475. 


PENNSYLVANIA: The 26th annual York County Hamfest, 
Sunday, September 27, York Fairgrounds, York. 8 AM 
registration $3.00. Tailgating $2.00. Inside tables $5.00 
Fly-in to York Airport. Hourly limo service to Hamfest be¬ 
ginning 9 AM. Hourly door prizes drawn beginning 10 
AM. QSL contest. Talk-in on 146.37/97 or 52/52 simplex. 
For more info: Leroy Frey, 170 S. Albemarle Street, York, 
PA 17403.(717)854-1203. 


PENNSYLVANIA: The Skyview Radio Club’s Swap and 
Shop, Sunday, September 27, 12 noon to 4 PM, Sokol 
Camp, 700 Wild Life Road, Lower Burrel. Rain or shine 
(plenty of shelter in case of rain). Refreshments avail¬ 
able. First prize winner need not be present. Check-in on 
04-64. Registration $1.00/gate. XYLs, YLs and children no 
charge. For information: Jim Jackson, K3VRU, RD #1, 
Box 7A, Apollo, PA 15613. 


PENNSYLVANIA: The Pack Rats fifth annual Mid- 
Atlantic States VHF Conference October 3, Warrington 
Motor Lodge, Rt. 611, Warrington. Advance registration 
$3.00, $4.00 door includes admission to HAMARAMA 
flea market October 4, 8 AM to 4 PM, Bucks County 
Drive-in Theater, Rt. 611, Warrington. Flea market only 
$2.00. Tailgating $3.00 per space, own table. Talk-in 
W3CCX on 52. Information: Ron Whitsel, WA3AXV, P.O. 
Box 311, Southampton, PA 18966. (215) 355-5730. 


SOUTH CAROLINA: The York County Amateur Radio 
Society’s 30th annual Hamfest, Sunday, October 4, Jos- 
lin Park, Rock Hill. For information and registration: 
Y.C.A.R.S., P.O. Box 4141CRS, Rock Hill, SC 29730. 


VIRGINIA: ARRL Roanoke Division Convention Septem¬ 
ber 26 and 27 in the Virginia Beach, Virginia Pavillion. 
Free transportation to the oceanfront where the Nep¬ 
tune Festival is also taking place. FCC Amateur Exams 
given to those sending form 610 request in advance. Ad¬ 
mission $3.50. Advance ticket drawing for FM transceiv¬ 
er. Flea market tables, $5 day, $7 both days. TRC PO Box 
7101, Portsmouth, Virginia 23707. 804-587-1695. 


OPERATING EVENTS 

“Things to do...” 


SEPTEMBER 7: The Tri-County ARC will be operating a 
special events station from Clark, Missouri, birthplace of 
the late 5-star General, Omar N. Bradley, 10 AM to 6 PM, 


For the best deal on 

• AEA*Alliance*Ameco*Apple*ASP 

• Avanti*Belden*Bencher*Bird*COE 
•CES*Communications Specialists 

• Collin$*Cushcraft*Oaiwa*OenTron 

• Drake* Hustler* Hy-Gain* Icom* IRl*KLM 

• Kenwood*Larsen*Macrotronics*MFJ 

• Midland*Mini Products*Mirage*Mosley 

• NPC*Newtronics*Nye* Panasonic 

• Palomar Engineers*Regency«Robot 
•Shure*Stand3rd*Swan*Tempo 

• Ten-Tec* Transconi* Yaesu 

SEPTEMBER'S 

SPECIALS! 

IC0M IC-720A all-band Xcvr... 
Now in stock!_$1199 

TENTEC ARGOSY all-band HF 
Xcvr, only_$499.95 

YAESU FR-101ZD Xcvr, old 
model, special_$749.95 

ICOM IC-2A Hand-Held... 
Limited Special_$219.50 

MIRAGE B-23 2-meter 2/30 W 
FM/SSB linear_$79.95 

APPLE Disk Based System: 
Apple II or II Plus with 48k 
RAM installed, Disk II with 
controller, DOS 3.3 -$1899 
APPLE Game Paddles available 

Quantities limited... all prices subject to 
change without notice 

We always have an excellent 
assortment of fine used equip¬ 
ment in stock... Come in or call 

Erickson is accepting late model 
amateur radio equipment for service: 
full time technician on duty 

CALL TOLL FREE 

(outside Illinois only) 

( 800 ) 621-5802 

HOURS: 9:30-5:30 Mon., Tues., Wed. & Frl. 
9:30-9:00 Thursday 
U 9:00-3:00 Saturday _ 


ERICKSON 

COMMUNICATIONS 

Chicago. IL 60630 

5456 North Milwaukee Ave. 
(312| 631 5181 (within Illinois) 
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Fll/E MND bar 
TR^P DIPOLE 


BARKER & WILLIAMSON 
^ MODEL 370-11 








FIVE AMATEUR BANDS 
WITH ONE ANTENNA 


Rugged construction at low cost 

Five bands 80,40,20,15 and 10 meter operation with one 

antenna. 

Complete with 50 ft, RG8 coax and PL259, Easy Installation. 
Only two adjustments required. Only 110 feet long 
Handles 1000 watts- 2000 watts RE.R 

MODEL 370-13—Four band model available for 40,20.15 and 10 
meters, 55 feet long. Both above antennas available in kit form 
for the do-it-yourself operators. 

Write for more details and other B&W products 


B‘W 


. Barker & William *on f nc. 

\ lOCanafSt. 

/ Bristol, Pa 19007 
215-708-5561 



PC BOARD BARGAINS 

GIO FR 1/16' 1 OZ COPPER 

1 SIDF I?" * 1?" PKtiOl !>S3I ?’> 

1 S1DI *1*4" * PKGCJ1 SUB ?'i 

? SIDE 1?" * 1?" PKGOf S $3S ?S 

2 SIDF S V," * 11'/. PKUtJf S$?1 ?S 

MARCO 

P0 BOX Z310. WtIRlON m 2606? 


COPV SATELLITE photos. 
WEATHER MAPS. PRESS' 

The Fa.cs Arp Clear — on our Tull tree |10-1rZ M 
eiOal racotdtri Ffee F a. Guide 


fiTTV MACHINES, PARTS. SUPPLIES 



The P-3 Touch Tone Encoder by Pipe consists of a 
separate keyboard and 3 different circuit boards to 
choose from, offering a variety of installation 
possibilities for the custom builder and O.E.M. 

An ultra high quality unit with non-malfunction gold 
contacts, totally serviceable and self-contained. Easy 
level control, no frequency drift. 4.5-60 V.D.C. operates 
in temperatures from - 151 to 1601, Supplied with 
Instructions, schematic and template. 

12 Key $45 /16 Key $49 /16 Key Slim Line $54. 

Call or write for free catalog and Information guide. 


-P 3 12 KEY 2 
P-3 16 KEY 2 5 
P-3 16 KEY 
'SLIMLINE 2 4 


patented 
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Labor Day. Contacts will receive a comirumioralive cer- 
lilicaie honoring General Bradley. Operation on the Gen 
eral portion al 40. 20 and 15 meters Send GSL with 
SASE to: Tri-County ARC. 601 McKinley, Moberly, MO 
65270. 

SEPTEMBER 12 & 13: The Cray Valley Radio Society of 
Great Britain’s nth S.W.L Contest from 1800 GMT Sat- 
urday to 1800 GMT Sunday 18. 3 5, 7, 14,21 and 28 MHz 
bands may be used any mode. SASE lor tog sheets lo 
Owen Cross. G4DF1. 28 Garden Avenue. Bexley heal h. 
Keni DA7 4LF England Entries should be sens to Con 
test Manager. Owen Cross, at above address to arrive 
not later than November 2 .1981 

SEPTEMBER 12 A 13: The Sweetwater Amateur Radio 
Club will be conducting a rnlnL-DXpedlhon to old Ft 
BrIdger, Wyoming, September 12, 1800 GMT [q Septem¬ 
ber 13, 1800 GMT Ft. Srldger, located In southwestern 
Wyoming and established in the mid l&OOs. is famous 
for its early day meetings o! well known explorers and 
mount am men of I hat time Frequencies ± 5 kHz, 7 250. 
3 960. 14 300. 2i 400, 28,560 CW frequences will be an 
nounced on phone frequencies A special certificate, de 
picting the old fort, will be awarded for each contact A 
donation ol 31 00 is requested I Or printing, handling and 
mailing Mailt QSLs to: KB7LZ, □ L Zwemke, 1010 
Bridger Dr.. Green River. WY 82935 

SEPTEMBER If A 20: The 2nd Annual Dwight Harvest 
Days 0SO party, 0900 lo 2000 CDT 10 through 40 meters 
SSS and CW on request 20 meter CW bold days on 
14 200 t5 kc. Call signs: WB9VEL, WD9FGD, WD9FGt, 
WD9IBF, N9AEE, N9BBE, N9BCC CertilicAtes to the 
first 500 contacts on receipt of your GSL. 

SEPTEMBER 26 & 27: The Portland (Mam*) Amateur 
Wireless Association's GSG Parly 2300Z Saturday to 
2359Z Sunday Suggested frequencies CW 1805 and 55 
kHz up Irom low end ol band. Phone 1815, 3930. 7280, 
14280, 21380, 28580 kHz Novice: 3720 7120. 21120. 
28120 MaJl entries by December 1 lo PAW A, Box 1605, 
Portland. Malne04i04 

SEPTEMBER 26: The Schenectady Amateur Radio Asso¬ 
ciation will operate a special event stahon, K2AE, com- 
memoralmg the 150th anniversary of the opening ot the 
Mohawk & Hudson Railroad Time: I600Z Saturday lo 
170CZ Sunday Frequencies 7235, 14285 and 21360 
Amateurs desinny OSL Irom contact with K2AE SASE to 
K2AE 

SEPTEMBER 26: The fweffth annual Della QSO party 
sponsored by the Della Division of Ihe AflRL from 18002 
Sep I 26 to 24002 Sepl 27 Suggested frequencies: CW: 
3550, 7050, 14050, 21050, 28050 5S9 3990. 7290. 14290, 
21390, 28590 Novice 3725. 7125 . 21125, 26125 Logs 
must be postmarked no later than October 21 to be eligi¬ 
ble for awards and will tx? returned if requested Send 
logs to: Malcorm P Keown. W5XX, 2T3 Moonmrst, Vicks¬ 
burg, MS 39f BG 

SEPTEMBER 26 & 27: Ihe Beaumont 4 Tex as t Amateur 
Radio and Repeater Club's station, W5RIN, will be oper 
ating during the 80 th anniversary of Spmdtefop. the ra 
mous Lucas gusher Times for both days 17QCZ to 2300Z 
Time allotted for CW in the low 25 kHz of fha Novice 
1015 40 meter band Phone contact in the low 25 kHz of 
the General portion ol t0-15-20-40 meter band. Listen tor 
CG Spmdletopon phone and CG SP on CW For a beauti¬ 
ful certificate and brochure on the history of Spindle I op 
send GSL and SLOG to Certificate Manager, BAft&RC, 
3090 S Mator Drive, Beaumont, TX 77707 

OCTOBER 10 6 11: The Hamtestors Radio Club will be 
operating on me General phone portion ol 10 and 40 
meters and Ihe Novice portion ol 10 meters from 1700 
UTC October 10 10 1700 UTC October if Applicants 
wishing a WARM (Worked Ail Hem I esters Members) 
award send Its! pi contacts to: P O Box 42792 Chicago, 
IL 60642 

OCTOBER 17 & 18: 24lh Jamboree on the Air Hams and 
Scout groups get-together Scouts — Amateur radio 
clubs have lists ot members or SASE to American Radio 
Relay League. Sally O'Dell, Youth Activities Director. 225 
Main St , Newington. CT 06111 Time: Generally 0001 
UTC Saturday to 2400 UTC Sunday Contacts No re¬ 
quired format Scout frequencies 3740, 7090, 14290, 
21360. 28990, (phone) 3590. 7030, 14070. 21140. 28190. 
(CW) SSTV and Ft TTY on usual frequencies. For certili- 
cates SASE 10 JQTA Coordinator, Harry Harchar, 
W2GND. 216 Maxwell Avenue, Hightstown. NJ 08520 

OCTOBER 17: The 24fh annual Pennsylvania WSO parly, 
1700Z October 17 to 04O0Z October 18, 13002 October 18 
to 22002 October 18 Frequencies: SSB. 3980, 7280, 
14280, 21380, 2B580 CW: 40 kHz up from bottom of CW 
bands Mail logs with SASE by November 15 to: Douglas 
H Maddox, W3H0H, 1187 S. Garner Street. Stale Col¬ 
lege. PA 1680L 
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CRYSTALS & KITS; OSCILLATORS * RF MIXERS • RF AMPLIFIER * POWER AMPLIFIER 


September 1981 Q3 83 


Shipping and postage inside US. Canada and Mexico only) will 
be prepaid by Inlpmalt^ial Prices quoted to t U.S., Canada and 
Mex cO orders only Orders lor shipment lo other countries will be 
quoted on request 


INTERNATIONAL CRYSTAL MFG CO INC 

to North Lee Oklahoma City Ofeia 73HJ2 


More Details? CHECK-OFF Page 98 


PAX-1 TRANSISTOR RF POWER AMP 

A single tuned output amplifier designed to follow the OX 
oscillator. Outputs up to 200 mw, depending on frequency 
and voltage. Amplifier can be amplitude modulated 3 to 30 

MHz, Cat. No 038104, - 

_ Specify when ordering. $7.34 ea. 


jf* I SAX 1 TRANSISTOR RF AMP 

MV A small signal amplifier to drive the MXX-1 Mixer, Single tuned 
fs 1 - ir input and link output. 3 to 20 MHz, Lo Kit, Cat. No: 03512. 20 to 

wTw 170 MHz ' Hi Kit Cat Na 0351oa 

Speafy when ordering $7.02 ea 


BAX-1 BROADBAND AMP 

General purpose amplifier which may be used as a tuned or 
untuned unit in RF and audio applications. 20 Hz to 150 MHz 

with 6 to 30 db gain. Cat. No, 035107 

Specify when ordering $7.34 ea. 


*Specify when ordering 


products 


OX OSCILLATOR 

Crystal controlled transistor type. 3 to 20 MHz, OX-Lo, Cal. No 
035100. 20 to 60 MHz, OX'Hi, Cat No, 035101. 

Spectfy when ordering $6.31 ea. 


MXX-1 TRANSISTOR RF MIXER 

A single luned circuit intended for signal conversion in the 3 to 170 
MHz range. Harmonics of the OX or OF-1 oscillator are used for 
injection in the 60 to 170 MHz range, 3 to 20 MHz, Lo Kit, Cat. No, 
035105 20 to 170 MHz, Hi Kit, Cat No. 035106.4 

Speaty when ordering $7.02 ea. 


OF-1 OSCILLATOR 

Resistor capacitor circuit provides osc over a range of treq with 
the desired crystal, 2 to 22 MHz, OF-1 LO, Cat No. 03tl 08,18 
to 60 MHz. OF-1 H Cat, No. 035109. 

Specify when ordering $5.42 ea 


02% Calibration Tolerance 
EXPERIMENTER CRYSTALS (HC 6/U Holder) 

Cat. No, Specifications 

031080‘3 to 20 MHz — For use in OX OSC Lo $6.88 ea 
031081 *20 to 60 MHz —For use in OX OSC Hi $6 B8 ea 
031300 *3 to 20 MHz — For use in OF-1 L OSC $6.88 ea. 
031310 *20 to 60 MHz — For use in OF-1 H OSC $6.88 ea. 


vertical, fixed-station 
antenna 

The new Hustler 220-MHz vertical 
fixed-station Amateur antenna, des¬ 
ignated the Model G7-22G, has 7-dB 
gain for both transmitting and receiv¬ 
ing, making it the most powerful om¬ 
nidirectional 1-1/4 meter antenna 
available. The a! I-new design of the 
Hustler G7-220 antenna keeps the 
signal radiation pattern at the lowest 
possible angle to the horizon for max¬ 
imum efficiency and longest range. 

The Model G7-220 has an SWR of 
1.5:1 across its entire 5-MHz band¬ 
width, with SWR at resonance of 
1.2:1 at the antenna. The radiating 
element of the Hustler G7-220 is dc 
grounded and the antenna has a 50- 
ohm base impedance. 

The G7-220 weighs 7 pounds and is 
easily mounted on any capable verti¬ 
cal support up to 1-3/4" OD. Wind 
loading of the antenna is only 26 
pounds at 100 mph velocities. 

The Hustler G7-220 MHz (1-1/4 
meter) Amateur vertical fixed-station 
antenna has a suggested list price of 
$142.95 and is available now. For fur¬ 
ther information write Sales Depart¬ 
ment, Hustler, Inc., 3275 North B 
Avenue, Kissimmee, Florida 32741. 

4 - 

Kantronics varifilter 

You can vary the frequency and 
the bandwidth of the Kantronics Vari- 
filter, ™ a new addition to the "fam¬ 
ily-design line" of products. The vari¬ 
filter can be set to maximize one sig¬ 
nal (peaking), or to minimize an inter¬ 
fering signal (notching), and it works 
with CW, single-sideband, and a-m 
signals* The varifilter circuitry is de¬ 
signed to provide optimum results 
without ringing, oscillating, or insta¬ 
bility, 

The bandwidth is variable from less 
than 30 Hz to over 1000 Hz, The fre¬ 
quency range runs from less than 150 
Hz to over 3000. Once it has been set, 

















DIRECTION FINDERS 


11 


If yoLTre serious about direction 
finding. you want the best, most 
dependable and proven equip¬ 
ment for a fast find, whether it's 
for a downed aircraft or a re¬ 
peater jammer. 

II your needs are in the 100-300 
MHz range, think of L-Tronics 
for ground, air. or marine DF. 
We also have equipment that gives 
dual capability, such as search & 
rescue/amateur radio, 146/220 
amateur, and air/marine SAR, 


Our units wifi OF on AM, FM, 
pulsed signals and random noise. 

The meter reads left-right in the 
DF mode for fast, accurate bear¬ 
ings, and left to right signal 
Strength in the RECeive mode 

(120 dB total range with the sensitivity control}. Its 3 dB antenna gain and *06 uV 
typical DF sensitivity allow the crystal-controlled unit to hear and positively track a 
weak signal at very long ranges. It has no 130° ambiguity. 

Over 3,000 of our units are in the field being used to save lives, catch lammers. find 
instrument packages, track vehicles. Prices start at under S25Q for factory-built 
equipment backed by warranty, money-back guarantee, arid factory service and 
assistance. Write today for a free brochure and price list. 

L-TRONICS (Attention Ham Dept.I 
5546 Cathedral Oaks Rd, 

Santa Barbara, CA 93111 



MICROWAVE TELEVISION 

me stantiaro HP flow nconveher package stwown above gives vol. a proven converter design mounted in a wealherlight antenna trial 
low wind loading and easy installation 

Wilh mis EMchagt- ytiu ■are reatJy tei Hours ot Ainaiaur television entertainmeni Just ami trie antenna conned one 'i caoie from ihe 
antenna to the power snopiy and a second line from me newer supply id your T \ and you are on the Jrr 

All rtownconyeitdi models use macr-o-S-O ip consnui iioft for .ong and Feh&tJte operation A la* noi: r microwavt! jneamphliei i& used Id' 
pul my in weak signals the duwnconyerier also includes a broadband pul pul amp 'Her maimed |r, . L 5 ohms ! tie HP model is tecnm 
mended lor up te IS miles Over i ranqn oi is ro 25 mifes. I tie RP+ which Has a lower ngr$e and fnyiier g^n flf ampNiier stage 
provides belter television reception These ranges are necessarily approximate as signal stiengm i$ very sensitive lo line of sight 
obstructions For installations over 2b miles an RPC unit which uses a separate antenna is available All models are warrantee ter 
one year 


-- 


t nr 


i t4 j llj i i L 

IP 11 * F 



Prices including UPS shipment are as lolfows 

Model RP receiver package ... .,.,$150 

Model RP + receiver package . ... Si 71) 

Model RPC fecerver package S170 


K. & S. Enterprises 

P.0. Box741. Mansfield, MA02Q4B 


ALL BAND TRAP ANTENNAS! 




PRETUNEO - COMPLETELY ASSEMBLED - 
ONLY ONE NEAT SMALL ANTENNA FOR 
UP TO 7 BANDS! EXCELLENT FOR CON¬ 
GESTED HOUSING AREAS - APARTMENTS 
LIGHT - STRONG - ALMOST INVISIBLE! 





FOR ALL MAKES A MODELS OF AMATEUR 
TRANSCEIVERS - TRANSMITTERS - 
GUARANTEED FOR 2000 WATTS SSB 
1000 WATTS CW. INPUT FOR NOVICE AND 
ALL CLASS AMATEURS! 


COMPLETE AS SHOWN with 30 ft RG5BU-52 ohm secdlmc, and PL259 conneciar, imuidon, 30 ft 
300 lb tml dacron end supports, center connector with bulH In lighinlnp knciter and ttailc dliGhirge '■ 
molded, sealed, wealhci-prooL resonant traps 1 M X6'- you Just switch to band desired for excellent worldwide* 
pp«raiion » tr anamdtlng and retrieving! LowSWR Over all bands -Timers uiuaiiy NOT NEEDED 1 Can t>e used ** 
inverted Vs - slope ri * in attics, an building topi or narrow lots The ONLY ANT£NNA YOU WILL EVER NEED 
FOR ALL DESIRED BANDS - WITH ANY TRANSCEIVER - NEW - EXCLUSIVE! NO BALUNS NEEDED1 

00-40-20-15 *10-6 meltr - 2 trap --- 104 ft. with 90 f|. RGS6U - connect Or - Modol 999BUA $79.95 
40*20-15*10 meter — 2 trap —54 H, with 90 ft- RG56U * connector - Model 10018UA ... $76,95 
20-15*10 n#tir »** 2 trm 26 ft with 90 u. RG Fj6U - connector * Model 1007BUA ■ ■ $77.95 

SEND FULL PRICE FOR POSTPAID INSURED DEL tN USA tCanada * $5.00 e*ira for posta 0 e - clerical - 
cutlemi etc)at order pgtng VISA - MASTER CHARGE - CARD - AMEH. EXPRESS. Give number and e* 
date Ph 1-306-236-5333 9AM - 6PM week dayt We ship In 2-3 day*, ALL PRICES WILL INCREASE . . 
SAVE - ORDER NOWf All antennae guaranteed tor | year. VO day money bach trial 11 returned In new condition! 
Made in USA FREE INFO. AVAILABLE ONLY FROM 

WESTERN ELECTRONICS Dept AR- 9 Kearney. Nebraska, G6047 


I WANT 

YOU 



■ ’'ft, rtVfh- 


Just in time for 
Fall licensing classes!! 

NEW—REVISED — 
COMPLETELY UP-TO-DATE 

TUNE IN THE WORLD 
WITH HAM RADIO 

by ARM. Staff 

This package contains THE goodies 
needed by the beginner to get 
started in Amateur Radio. Assuming 
that you have no prior knowledge ot 
radio, the reader is taught how to 
pass the Novice exam, both code and 
theory, and how to set up a station. 
Unique code study method makes 
learning the Morse code easy as 
1-2-3. And it's full of illustrations to 
help clarify difficult technical points. 
160 pages. ©1981. 3rd edition. 

AR-HR $8.50 

plus $1 shipping 

INSTRUCTORS - 
Call about ISP Program 

HAM RADIO’S , 
BOOKSTORE^ 

Greenville, NH 
03048 

378-1441 


AVAILABLE 
SEPT. 15 a 
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products 

the bandwidth will remain constant 

I 

regardless of changes in the frequen¬ 
cy-range setting. This feature has not 
been readily available in variable fil¬ 
ters until now. 

The variftlter has its own internal 
power supply which is switchable 
from 115 Vac to 230 Vac, It is able to 
run from 12 to 18 Vdc as well. Each 
unit has a tuning eye that lets the op¬ 
erator see when he has filtered the 
signal he wants to. 

A full-year warranty backs the van- 
filter. It is available from Kantronics 
dealers and from the factory. Sug¬ 
gested retail price of the varifilter is 
$139.95. 

For further information contact 
Kantronics, Ine,, 1202 E, 23rd Street, 
Lawrence, Kansas 66044, 

mobile antenna 

Avanti Communications has re¬ 
cently modified its 5 dB gain on-glass 
mobile antenna designed for use in 
two-way and Amateur Radio commu¬ 
nications. 

The new 3/4-meter, 410-512 MHz 
AP450.5G featues a straight 30-inch 
whip with a small center-position 
phasing coil. By popular request the 
former loop section has been elimi¬ 
nated and replaced with a small, sleek 
coil measuring only 1-1/2 inches in 
length and a maximum diameter of 
3/8-inch, making it the smallest UHF 
5-dB-gain whip and phasing coil com¬ 
bination on the market. 

As with each of Avanti's on-glass 
communications antennas, the new 
AP450.5G offers improved perform¬ 
ance, requires no holes be drilled, 
features shorter installation time, and 
requires no metal ground plane. Thus 
it may be used in many more applica¬ 
tions than conventional mobile anten¬ 
nas. 

For more information contact 
Avanti Communications, 340 Stewart 
Avenue, Addison, Illinois60101. 
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QRZ W1*», W2’i and 


LOOKING FOR AEA PRODUCTS 
IN THE NORTHEAST? 


LOOK TO RADIOS UNLIMITED... 
NEW JERSEY’S FASTEST GROWING 


1760 EASTON AVENUE, SOMERSET, NJ 08873 • (201)469-4599 


huge slock of ham gear) and ify before 
you buy! We don l mean a little oN the aif 
diddlmg wilh the kever we lei you PUT 
IT ON THE AIR AMD HAVE .A QSO really 
check d oul under VOUR kind o( operating 
conditions Then Jet'de We know AEA, 
and we k now you U se ie r T o ne o H hes e 


Iron Powder and Ferrite 

TOROIDAL CORES 


Shielding Beads, Shielded Coil Forms 
Ferrite Rods, Pot Cores, Baiuns, Etc. 

Small Orders Welcome 
Free 'Tech-Data 1 Flyer 


AMIDdN 

Since 1963 


12033 Otsego Street, North Hollywood, Calif. 91607 


ffl Germany EieMfijninaoen vy rheim — Mfcllies Sir fig 49.lt} Oelmqlo 10 .V*ST Germany 
in T-JyorTtijra i (eclramcS Company Ud 7 9 2 Sota Chiyoda-Kil T Okyo Jaoan 


I MM 1 MorseMahC™ memory keyer with 
ft two micorcomputers and 37 fantastic fea^ 
■ lures including up To 2000 characters of 
ft memory plus virtually every capability of all 
llhe other keyersS trainers listed below 

caff for super tow price r 


CK'1 Conies I Keyer with 500 character 
memory, soft message partitioning. autO' 
malic serial number, and much, much more 

call lot super low price' 

MfM Morse Keyer with selectable dot & 
dash memory, lull weighting, calibrated 
speed bug mode and more 

catl tor super tow price* 
KT-1 Keyer Trainer with all the features o* 
iheMK T above and the MT t below 

call tor super low price' 

MT 1 Morse Trainer for pulling up that code 
speed the easy way w«fh automatic speed 
increase five letter or random word length 
and more, more more 

caff tor super low price 1 


tX A THE EXCITING ISOPOLES THAT ARE 
OV* BOOMING OUT THOSE INCREDIBLE 
\ T VHF SIGNALS WITH MAXIMUM GAIN 


calf (or 
superlow 
price* 


ATTAINABLE, ZERO - L 

DEGREE RADIATION I isopoJe 220 . caf{ f ® r I 

jl y a a p ■ yf% j jm _ j (SOpOle 144 jUhlQf >■ 

ANGLE AND 1 >4*1 Isopole 220 junior price* 

SWR ACROSS THE 
ENTIRE BAND! 

Find them all al Radios Unlimited, plus a huge collection of new gear from all 
major manulaciurers a big selection of used equipment bargains, all you II ever 
need in books, accessories, operaling aids coax connectors and parts plus a 
modern service department dedicated to keeping you on the air It’s like a perpetual 
flea market! For directions, call _ _ _ 

T.ND AEA LLLliLE 

at mmn n a n^?r?rr 


HAM STORE! 

Gel your hands on A£As great keyers 
and isopole antennas at Radios Unlimited 
You can reach us easily via (he Jersey 
Turnpike, and when you get here you can 
TRY BEFORE you BUY at our in store 
operalmg position Yes 1 Pick out any AEA 
keyer for any other equipment from our 

















electronics 


1900 MHz to 2500 MHz DOWN CONVERTER 

This receiver is tunable over a range of 1900 to 2500 me and is intended for amateur radio use. The local oscillator is voltage controlled (i.e.) making the 
i-f range approximately 54 to 88 me (Channels 2 to 7). 

PC BOARD WITH DATA. $19.99 

PC BOARD WITH CHIP CAPACITORS 13. $44.99 

PC BOARD WITH ALL PARTS FOR ASSEMBLY. $69.95 

PC BOARD WITH ALL PARTS FOR ASSEMBLY PLUS 2N6603 . $89.99 

PC BOARD ASSEMBLED AND TESTED. $79.99 

PC BOARD WITH ALL PARTS FOR ASSEMBLY, POWER SUPPLY AND ANTENNA. $159.99 

POWER SUPPLY ASSEMBLED AND TESTED. $49.99 

YAGI ANTENNA 4' LONG APPROX. 20 TO 23 dB GAIN. $39.99 

YAGI ANTENNA 4' WITH TYPE (N, BNC, SMA Connector). $64.99 

2300 MHz DOWN CONVERTER HMRII, with dish antenna — 6 months warrantee. $200.00 

2300 MHz DOWN CONVERTER 

Includes converter mounted in antenna, power supply, plus 90 DAY WARRANTY. $200.00 

OPTION #1 MRF902 in front end. (7 dB noise figure). $299.99 

OPTION #2 2N6603 in front end. (5 dB noise figure)... $359.99 

2300 MHz DOWN CONVERTER ONLY 

10 dB Noise Figure 23 dB gain in box with N conn. Input F conn. Output. $149.99 

7 dB Noise Figure 23 dB gain in box with N conn. Input F conn. Output. $169.99 

5 dB Noise Figure 23 dB gain in box with SMA conn. Input F conn. Output. $189.99 

DATA IS INCLUDED WITH KITS OR MAY BE PURCHASED SEPARATELY. $15.00 

Shipping and Handling Cost: 

Receiver Kits add $1.50, Power Supply add $2.00, Antenna add $5.00, Option 1/2 add $3.00, For complete system add $7.50. 


★ INTRODUCING THE HOWARD/COLEMAN TVRO CIRCUIT BOARDS ★ 

(Satellite Receiver Boards) 

DUAL CONVERSION BOARD. . 

This board provides conversion from the 3.7-4.2 band first to 900 MHz where gain and bandpass filtering are provided and, second, to 70 MHz. 
The board contains both local oscillators, one fixed and the other variable, and the second mixer. Construction is greatly simplified by the use 
of Hybrid 1C amplifiers for the gain stages.. 


$25.00 


47 pF CHIP CAPACITORS. 

For use with dual conversion board. Consists of 6 — 47 pF. 

70 MHz IF BOARD. 

This circuit provides about 43 dB gain with 50 ohm input and output impedance. It is designed to drive the HOWARD/COLEMAN TVRO De¬ 
modulator. The on-board band pass filter can be tuned for bandwidths between 20 and 35 MHz with a passband ripple of less than Vi dB. Hy¬ 
brid ICs are used for the gain stages. 

.01 pF CHIP CAPACITORS. 

For use with 70 MHz IF Board. Consists of 7 — .01 pF. 

DEMODULATOR BOARD. 

This circuit takes the 70 MHz center frequency satellite TV signals in the 10 to 200 millivolt range, detects them using a phase locked loop, de- 
emphasizes and filters the result and amplifies the result to produce standard NTSC video. Other outputs include the audio subcarrier, a DC 
voltage proportional to the strength of the 70 MHz signal, and AFC voltage centered at about 2 volts DC. 

SINGLE AUDIO. 

This circuit recovers the audio signals from the 6.8 MHz frequency. The Miller 9051 coils are tuned to pass the 6.8 MHz subcarrier and the 
Miller 9052 coil tunes for recovery of the audio. 

DUAL AUDIO. 

Duplicate of the single audio but also covers the 6.2 range. 

DC CONTROL... 

This circuit controls the VTO’s, AFC and the S Meter. 


$ 6.00 

$25.00 


$7.00 


40.00 


$15.00 


$25.00 

$15.00 


TERMS* 

WE REGRET WE NO LONGER ACCEPT BANK CARDS. 

PLEASE SEND POSTAL MONEY ORDER, CERTIFIED CHECK, CASHIER’S CHECK OR MONEY ORDER. 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE. ALL RETURN ORDERS SUBJECT TO PRIOR APPROVAL BY 
ALL CHECKS AND MONEY ORDERS IN US FUNDS ONLY. 

ALL ORDERS SENT FIRST CLASS OR UPS. 

ALL PARTS PRIME AND GUARANTEED. 

WE WILL ACCEPT COD ORDERS FOR $25.00 OR OVER, ADD $2.50 FOR COD CHARGE. 

PLEASE INCLUDE $2.50 MINIMUM FOR SHIPPING OR CALL FOR CHARGES. 2111 

WE ALSO ARE LOOKING FOR NEW AND USED TUBES, ^ X A X 

TEST EQUIPMENT, COMPONENTS, ETC. IDVi v 

WE ALSO SWAP OR TRADE. ± IlOGIllX 


MANAGEMENT. 


(602) 242-8916 

W. Camelback 
, Arizona 85015 


NEW — TOLL-FREE NO. 800-528-0180 — please, orders only! 
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electroqic§ 


FAIRCHILD VHF 

95H90DC 

95H91DC 

11C90DC 

11C91DC 

11C83DC 

11C70DC 

11C58DC 

11C44DC/MC4044 

11C24DC/MC4024 

11C06DC 

11C05DC 

11C01FC 


AND UHF PRESCALER CHIPS 

350 MH2 Prescaler Divide by 10/11 
350 MHz Prescaler Divide by 5/6 
650 MHz Prescaler Divide by 10/11 
650 MH 2 Prescaler Divide by 5/6 
1 GHz Divide by 248/256 Prescaler 
600 MHz Flip/Flop with reset 
ECL VCM 

Phase Frequency Detector 
Dual TTL VCM 

UHF Prescaler 750 MHz D Type Flip/Flop 

1 GHz Counter Divide by 4 

High Speed Dual 5*4 input NO/NOR Gate 


$9.50 

9.50 

16.50 

16.50 

29.90 

12.30 

4.53 

3.82 

3.82 

12.30 

50.00 

15.40 


TRW BROADBAND AMPLIFIER MODEL CA615B 

Frequency response 40 MHz to 300 MHz 
Gain: 300 MHz 16 dB Min., 17.5 dB Max. 

50 MHz0 to - 1 dB from 300 MHz 

Voltage: 24 volts dc at 220 ma max. $19.99 

CARBIDE - CIRCUIT BOARD DRILL BITS FOR PC BOARDS 

Size: 35, 42, 47,49, 51, 52 $2.15 

Size: 53, 54, 55, 56, 57, 58, 59, 61,63, 64, 65 1.85 

Size: 66 1.90 

Size: 1.25 mm, 1.45 mm 2.00 

Size: 3.20 mm 3.58 

CRYSTAL FILTERS: TYCO 001*19880 same as 2194F 

10.7 MHz Narrow Band Crystal Filter 

3 dB bandwidth 15 kHz min. 20 dB bandwidth 60 kHz min. 40 dB bandwidth 150 
kHz min. 

Ultimate 50 dB: Insertion loss 1.0 dB max. Ripple 1.0 dB max. Ct. 0 + /- 5 pf 3600 
ohms. $5.95 

MURATA CERAMIC FILTERS 

Models: SFD-455D 455 kHz $3.00 

SFB-455D 455 kHz 2.00 

CFM-455E 455 kHz 7.95 

SFE* 10.7 10.7 MH2 5.95 


TEST EQUIPMENT — HEWLETT PACKARD — TEKTRONIX — ETC. 

Hewlett Packard: 


491C 
608C 
608D 
612A 
614A 
616A 
616B 
618A 
616S 
620A 
623B 
626A 
695A 

Alltech: 

473 

Singer 

MF5/VR-4 


TWT Amplifier 2 to4Gc 1 watt 30 dBgain $1150.00 

10 to 480 me .1 uv to .5 V into 50 ohms Signal Generator 500.00 

10 to 420 me .1 uV to .5 V into 50 ohms Signal Generator 500,00 

450 to 1230 me ,1 uV to .5 V into 50 ohms Signal Generator 750.00 

900 to 2100 me Signal Generator 500.00 

1.8 to 4.2 Gc Signal Generator 400.00 

1.8 to 4.2 Gc Signal Generator 500.00 

3.8 to 7.2 Gc Signal Generator 400.00 

3.8 to 7.2 Gc Signal Generator 500.00 

7 to 11 Gc Signal Generator 400.00 

Microwave Test Set 900.00 

10 to 15 Gc Signal Generator 2500.00 

12.4 to 18 Gc Sweep Generator 900 00 

225 to 400 me AM/FM Signal Generator 750.00 


MF5/VR-4 Universal Spectrum Analyzer with 1 kHz to 27.5 me Plug In 
Kaltak: 

XR630-100 TWT Amplifier 8 to 12.4 Gc 100 watts 40 dB gain 

Polarad: 

2038/2436/1102A 

Calibrated Display with an SSB Analysis Module and a 10 to 


1200.00 


9200.00 


RF TRANSISTORS 





TYPE 

PRICE 

TYPE 

PRICE 

TYPE 

PRICE 

2N1561 

$15.00 

2N5590 

$8.15 

MM 1550 

$10.00 

2N1562 

15.00 

2N5591 

11.85 

MM1552 

50.00 

2N1692 

15.00 

2N5637 

22.15 

MM1553 

56.50 

2N1693 

15.00 

2N5641 

6.00 

MM1601 

5.50 

2N2632 

45.00 

2 N5642 

10.05 

MM1602/2N5842 

7.50 

2N2857JAN 

2.52 

2N5643 

15.82 

MM 1607 

8.65 

2N2876 

12.35 

2N6545 

12.38 

MM1661 

15.00 

2 N2880 

25.00 

2N5764 

27.00 

MM1669 

17.50 

2N2927 

7.00 

2N5842 

8.78 

MM 1943 

3.00 

2N2947 

18.35 

2N 5849 

21.29 

MM2605 

3.00 

2N2948 

15.50 

2N5862 

51.91 

MM2608 

5.00 

2N2949 

3.90 

2N5913 

3.25 

MM8006 

2.2 3 

2 N2950 

5.00 

2N5922 

10.00 

MMCM918 

20.00 

2N3287 

4.30 

2 N5942 

46.00 

MMT72 

1.17 

2N3294 

1.15 

2N5944 

8.92 

MMT74 

1.17 

2N3301 

1.04 

2N5945 

12.38 

MMT2857 

2.63 

2N3302 

1.05 

2N5946 

14.69 

MRF245 

33.30 

2N3304 

1.48 

2N6080 

7.74 

MRF247 

33.30 

2N3307 

12.80 

2N6081 

10.05 

MRF304 

43.45 

2N3309 

3.90 

2N6082 

11.30 

MRF420 

20.00 

2N3375 

9.32 

2N6083 

13.23 

MRF450 

11.85 

2N3553 

1.57 

2 N6084 

14.66 

MRF450A 

11.85 

2N3755 

7.20 

2N6094 

7.15 

MRF454 

21.83 

2N3818 

6,00 

2N6095 

11.77 

MRF458 

20.68 

2N3866 

1.09 

2N6096 

20.77 

MRF502 

1.08 

2N3866JAN 

2.80 

2N6Q97 

29.54 

MRF504 

6.95 

2N 3866JANTX 

4.49 

2N6136 

20.15 

MRF509 

4.90 

2N3924 

3.34 

2N6166 

38.60 

MRF511 

8.15 

2N3927 

12.10 

2N6439 

45.77 

MRF901 

5.00 

2N3950 

26.86 

2N6459/PT9795 

18.00 

MRF5177 

21.62 

2N4072 

1.80 

2N6603 

12.00 

MRF8004 

1.60 

2N4135 

2.00 

2N6604 

12.00 

PT4186B 

3.00 

2N4261 

14.60 

A50-12 

25.00 

PT4571A 

1.50 

2N4427 

1.20 

BFR90 

5.00 

PT4612 

5.00 

2N4957 

3.62 

BLY568C 

25.00 

PT4628 

5.00 

2N4958 

2.92 

BLY568CF 

25.00 

PT4640 

5.00 

2N4959 

2.23 

CD3495 

15.00 

PT8659 

10.72 

2N4976 

19.00 

HEP76/S3014 

4.95 

PT9784 

24.30 

2N5090 

12.31 

HEPS3002 

11.30 

PT9790 

41.70 

2N5108 

4.03 

HEPS3003 

29.88 

SD1043 

5.00 

2N5109 

1.66 

HEPS3005 

9.95 

SD1116 

3.00 

2N5160 

3.49 

HEPS3006 

19.90 

SD1118 

5.00 

2N5179 

1.05 

HEPS3007 

24.95 

SD1119 

3.00 

2N5184 

2.00 

HEPS3010 

11.34 

TRWMRA2023-1.5 

42.50 

2N5216 

47.50 

HEPS5O20 

2.56 

40281 

10.90 

2N5583 

4.55 

HP35831E/ 


40282 

11.90 

2N5589 

6.82 

HXTR5104 

50.00 

40290 

2.48 



MM 1500 

32.20 




CHIP CAPACITORS 


We can supply any 
value chip capac¬ 
itors you may need. 


PRICES 


I to 10 

II - 50 
51 - 100 
101 - 1,000 
1,001 up 


$1.49 

1.29 

.89 

.69 

.49 


40 me Single Tone Synthesizer 


1500.00 


Ipf 

27pf 

220pf 

1200pf 

1.5pf 

33pf 

240pf 

1500pf 

2.2pf 

39pf 

270pf 

1800pf 

2.7pf 

47 pf 

300pf 

2200pf 

3,3pf 

56pf 

330pf 

2700pf 

3,9pf 

68pf 

360pf 

3300pf 

4,7pf 

82 pf 

390pf 

3900pf 

5,6pf 

lOOpf 

430pf 

4700pf 

6,8pf 

llOpf 

470pf 

5600pf 

8,2pf 

120pf 

5l0pf 

6800pf 

lOpf 

130pf 

560pf 

8200pf 

12pf 

150pf 

620pf 

.OlOmf 

15pf 

160pf 

680pf 

.012mf 

18pf 

180pf 

820pf 

.015mf 

22pf 

200pf 

lOOOpf 

.018mf 


HAMLIN SOLID STATE RELAYS 

120 Vac at 40 Amps. 

Input Voltage 3 to 32 Vdc. 

240 Vac at 40 Amps. 

Input Voltage 3 to 32 Vdc. 

Your Choice $4.99 


ATLAS CRYSTAL FILTERS FOR ATLAS HAM GEAR 

5.52-2.7/8 

5.595- 2.7/8/U 

5.595- .500/4/C W 

5.595 2.7LSB YOUR CHOICE $24.95 

5.595- 2.7USB 
5.645-2.7/8 
9.0USB/CW 


NEW — TOLL-FREE NO. 800-528-0180 — please, orders only! 


More Details? CHECK-OFF Page 98 


September 1981 


87 












electronic!* 




MOTOROLA Semiconductor The RF Line 


MRF454 


$21.83 


MRF458 


$ 20.68 


NPN SILICON RF POWER TRANSISTORS 


NPN SILICON RF POWER TRANSISTOR 



MRF472 


$2.50 


. . . designed for power amplifier applications in industrial, com 
mercial and amateur radio equipment to 30 MHz. 


Specified 12.5 Volt, 30 MHz Characteristics - 
Output Power = 80 Watts 
Minimum Gain = 12 dB 
Efficiency = 50% 


NPN SILICON RF POWER TRANSISTOR 

. . . designed primarily for use in large-signal output amplifier stages. 
Intended for use in Citizen-Band communications equipment 
operating at 27 MHz. High breakdown voltages allow a high 
percentage of up-modulation in AM circuits. 

• Specified 12.5 V, 27 MHz Characteristics - 
Power Output = 4.0 Watts 
Power Gain - 10 dB Minimum 
Efficiency = 65% Typical 

NPN SILICON RF POWER TRANSISTOR 

. . . designed primarily for use in single sideband linear amplifier 
output applications in citizens band and other communications 
equipment operating to 30 MHz. 

• Characterized for Single Sideband and Large-Signal Amplifier 

Applications Utilizing Low-Level Modulation. 

• Specified 13.6 V. 30 MHz Characteristics - 

Output Power = 12 W (PEP) 

Minimum Efficiency - 40% (SSB) 

Output Power = 4.0 W (CW) 

Minimum Efficiency = 50% (CW) 

Minimum Power Gain = 10 dB (PEP & CW) 

• Common Collector Characterization 


. . . designed for power amplifier applications in industrial, 
commerical and amateur radio equipment to 30 MHz. 

• Specified 12.5 Volt, 30 MHz Characteristics - 

Output Power = 80 Watts 
Minimum Gain = 12 dB 
Efficiency = 50% 

• Capable of Withstanding 30:1 Load VSWR @ Rated P Q ut and Vcc 



MRF475 


MHW710 


lift 9 $46.45 

ll” ” 1 440 to 470MC 

UHF POWER AMPLIFIER MODULE 



$5.00 


. . . designed for 12.5 volt UHF power amplifier applications in 
industrial and commercial FM equipment operating from 400 
to 512 MHz. 

• Specified 12.5 Volt, UHF Characteristics 

Output Power - 13 Watts 
Minimum Gain - 19.4 d8 
Harmonics = 40 dB 

• 50 fi Input/Output Impedance 

• Guaranteed Stability and Ruggedness 

• Gain Control Pin for Manual or Automatic Output Level Control 

• Thin Film Hybrid Construction Gives Consistent Performance 

and Reliability 



Tektronix Test Equipment 


Scopes with Plug-ins 


8 wideband Hi gh Gain Plug In 

CA Dual Trace Plug In 

K Fast Rise DC Plug In 

N Sampling Plug In 

R Transistor Risetime Plug In 

W High Gain Differential Comparator Plug In 

TU-2 Test Load Plug In for 530/540/550 Main Frames 

1A2 Wideband Dual Trace Plug In 

1S1 Sampling Unit With 350PS Risetime DC to 1GHZ 

2A61 AC Differential Plug In 

3S3 Dual Trace Sampling DC to 1GHZ Plug In 

3S76 Dual Trace Sampling DC to 875MHZ Plug IN 

3T77A Sampling Sweep Plug In 

3L10 Spectrum Analyzer 1 to 36MH2 Plug IN 

50 Amplifier Plug In 

51 Sweep Plug In 

53/54B Wideband High Gain Plug In 

53/54C Dual Trace Plug In 

53/54D High Gain DC Differential Plug In 

53/54G Wideband DC Differential Plug In 

84 Test Plug In For 580/581 Main Frames 

107 Square Wave Generator ,4 to 1MHZ 

RM122 Preamplifier 2Hz to 40KHZ 

123 AC Coupled Preamplifier 

131 Current Probe Amplifier 

184 Time Mark Generator 

RZ40 Program Control Unit 

280 Trigger Countdown Unit 

535A DC to 15W1Z Scope Rack Mount 

543 DC to 33rtiZ Scope 

561 DC to 10f4<Z Scope Rack Mount 

561A DC to lOffiZ Scope Rack Mount 


1 51.00 
120.00 
63.00 
200.00 
116.00 
283.00 
50.00 
216.00 
730.00 
133.00 
250.00 
250.00 
250.00 
1000.00 
50.00 
50.00 
45.00 
112.50 
38.00 
68.00 
75.00 
48.00 
63.00 
26.00 
50.00 
363.00 
150.00 
84.00 
263.00 
300.00 
150.00 
200.00 


DC to 10MHZ Scope with a 3S76 Dual Trace DC to 

87SMHZ Sampling Plug In and a 3T77A Sweep Plug In. Rack Mount 

OC to lOfUZ Dual Beam Scope with a 2A63 Qiff, and a 2A61 Oiff. 
Plug In's 

0C to 80MHZ Scope with a 82 Dual Trace High Gain Plug In 


Tubes 


2E26 

3-500Z 

3- 1000Z 
3B28/866A 
3X2500A3 

4- 65A 
4-125A 
4-250A 
4-400A 

4- 1000A 

5- 500A 
4CX250B 
4CX250F/G 
4CX250K 
4CX250R 
4CX300A 
4CX350A 


600.00 


900.00 

650.00 


5.00 

4CX350FJ 

$116.00 

6146W 

12.00 

102.00 

4CX1000A 

300.00 

6159 

10.60 

268.00 

4CX15006 

350.00 

6161 

75.00 

5.00 

4CX15000A 

750.00 

6293 

18.50 

150.00 

4E27 

50.00 

6360 

6.95 

45.00 

4X150A 

41.00 

6907 

40.00 

58.50 

4X1500 

52.00 

6939 

14.75 

68.50 

4X150G 

74.00 

7360 

12.00 

71.00 

572B/T160L 

39.00 

7984 

10.40 

184.00 

6LF6 

5.00 

8072 

49.00 

145.00 

6106 

5.00 

8106 

2.00 

65.00 

811A 

12.95 

8156 

7.85 

55.00 

813 

29.00 

8226 

127.70 

113.00 

5894/A 

42.00 

8295/PL 172 

328.00 

92.00 

6146 

5.00 

8458 

25.75 

147.00 

6146A 

6.00 

856QA/AS 

50.00 

107.00 

6146B/8298A 

7.00 

8908 

9.00 




8950 

9.00 
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electronics 


MICROWAVE COMPONENTS 


ARRA DESCRIPTION 


2416 

3614-60 

KU520A 

4684-20C 

6684-20F 


Variable Attenuator 
Variable Attenuator 0 to 60 dB 
Variable Attenuator 18 to 26.5 GHz 
Variable Attenuator 0 to 180 dB 
Variable Attenuator 0 to 180 dB 


PRICE 

$ 50.00 
75.00 
100.00 
100.00 
100.00 


General Microwave 

Directional Coupler 2 to 4 GHz 20 dB Type N 

Hewlett Packard 


H487B 

H487B 

477B 

X487A 

X487B 

J468A 

478A 

J382 

X382A 

NK292A 

8436A 

8471A 

H532A 

G532A 

J532A 

809A 

X347A 

S347A 

G347A 

J347A 

H347A 

349A 

P532A 

M532A 

P382A 

355C 

NK292A 

3503 

33001C 

11660A 

11048C 

10100B 

H421A 

H421A 


100 ohms Neg. Thermistor Mount (NEW) 

100 ohms Neg. Thermistor Mount (USED) 

200 ohms Neg. Thermistor Mount (USED) 

100 ohms Neg. Thermistor Mount (USED) 

100 ohms Neg. Thermistor Mount (USED) 

100 ohms Neg. Thermistor Mount (USED) 

200 ohms Neg. Thermistor Mount (USED) 

5.85 to 8.2 GHz Variable Attenuator 0 to 50 dB 
8.2 to 12.4 GHz Variable Attenuator 0 to 50 dB 
Waveguide Adapter 
Bandpass Filter 8 to 12.4 GHz 
RF Detector 

7.05 to 10 GHz Frequency Meter 

3.95 to 5.85 GHz Frequency Meter 

5.85 to 8.2 GHz Frequency Meter 

Carriage with a 444A Slotted Line Untuned Detector 

Probe and 809B Coaxial Slotted Section 2.6 to 18 GHz 

8.2 to 12.4 GHz Noise Source 

2.6 to 3.95 GHz Noise Source 

3.95 to 5.85 GHz Noise Source 

5.85 to 8.2 GHz Noise Source 

7.05 to 10 GHz Noise Source 

400 to 4000 MHz Noise Source 

12.4 to 18 GHz Frequency Meter 

Frequency Meter 

0-50 dB Attenuator 

.5 Watts, 50 Ohm DC to 1,000 MC Attenuator 
Adapter 

Microwave Switch 
Pin Absorption Modulator 
Tracking Generator Shunt 
Feed-through Termination 
Termination 

7.05 to 10 GHz Crystal Detector 

7.05 to 10 GHz Crystal Detector — Matched Pair 


Merrimac 


AU-26A/ 


801162 Variable Attenuator 


Microlab/FXR 


X638S 

601B18 

Y610D 


Horn 8.2 to 12.4 GHz 

X to N Adapter 8.2 to 12.4 GHz 

Coupler 


Narda 

4013C-10/ 

4014-10/ 

4014C-6/ 

4015C-10/ 

4015C-3Q/ 

3044-20 

3040-20 

3043-20/ 

3003-10/ 

3003-30/ 

3043-30/ 

22574 

3033 

3032 

784/ 

22377 

720-6 

3503 


22540A Directional Coupler 2 to 4 GHz 10 dB Type SMA 

22538 Directional Coupler 3.85 to 8 GHz 10 dB Type SMA 
22876 Directional Coupler 3.85 to 8 GHz 6 dB Type SMA 

22539 Directional Coupler 7.4 to 12 GHz 10 dB type SMA 
23105 Directional Coupler 7 to 12.4 GHz 30 dB Type SMA 
Directional Coupler 4 to 8 GHz 20 dB Type N 
Directional Coupler 240 to 500 MC 20 dB Type N 

22006 Directional Coupler 1.7 to 4 GHz 20 dB Type N 

22011 Directional Coupler 2 to 4 GHz 10 dB Type N 

22012 Directional Coupler 2 to 4 GHz 30 dB Type N 

22007 Directional Coupler 1.7 to 3.5 GHz 30 dB Type N 
Directional Coupler 2 to 4 GHz 10 dB Type N 
Coaxial Hybrid 2 to 4 GHz 3 dB Type N 

Coaxial Hybrid 950 to 2 GHz 3 dB Type N 
22380 Variable Attenuator 1 to 90 dB 
2 to 2.5 GHz Type SMA 
Waveguide to type N Adapter 
Fixed Attenuator 8.2 to 14.4 GHz 6 dB 
Waveguide 


PRD 

U101 

X101 

C101 

205A/367 

195B 

185BS1 

196C 

170B 

588A 

140A, C, D, E 


12.4 to 18 GHz Variable Attenuator 0 to 60 dB 
8.2 to 12.4 GHz Variable Attenuator 0 to 60 dB 
Variable Attenuator 0 to 60 dB 
Slotted Line with Type N Adapter 
8.2 to 12.4 GHz Variable Attenuator 0 to 50 dB 
7.05 to 10 GHz Variable Attenuator 0 to 40 dB 
8.2 to 12.4 GHz Variable Attenuator 0 to 45 dB 
3.95 to 5.85 GHz Variable Attenuator 0 to 45 dB 
Frequency Meter 5.3 to 6.7 GHz 
Fixed Attenuators 


300.00 

200.00 

200.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

25.00 



109J, 1 

Fixed Attenuators 

25.00 


WEINSCHEL ENG. 2692 Variable Attenuator + 30 to 60 dB 

100.00 

75.00 


COMPUTER I.C. SPECIALS 



MEMORY DESCRIPTION 

PRICE 

150.00 

100.00 

2708 

IKx 8 EPROM 

$ 7.99 

100.00 

2716/2516 

2K x 8 EPROM 5 Volt Single Supply 

20.00 

100.00 

2114/9114 

IKx 4Static RAM 450ns 

6.99 

125.00 

2114L2 

IKx 4 Static RAM 250ns 

8.99 

150.00 

2114L3 

1K x 4 Static RAM 350ns 

7.99 

150.00 

4027 

4K x 1 Dynamic RAM 

3.99 

250.00 

4060/2107 

4K x 1 Dynamic RAM 

3.99 

250.00 

4050/9050 

4K x 1 Dynamic RAM 

3.99 

65.00 

2111A-2/8111 

256 x 4 Static RAM 

3.99 

75.00 

2112A-2 

256x4 Static RAM 

3.99 

50.00 

2115AL-2 

IKx 1 Static RAM 55ns 

4.99 

300.00 

6104-3/4104 

4K x 1 Static RAM 3 20ns 

14.99 

300.00 

7141-2 

4K x 1 Static RAM 200ns 

14.99 

300.00 

MCM6641L20 

4K x 2 Static RAM 200ns 

14.99 


9131 

IK xl Static RAM 300ns 

10.99 

175.00 

500.00 




600.00 

500.00 

C.P.U.’s ETC. 


500.00 

540.00 

MC6800L 

Microprocessor 

13.80 

310.00 

MCM6810AP 

128 x 8 Static RAM 450ns 

3.99 

400.00 

MCM68A10P 

128 x 8 Static RAM 360ns 

4.99 

500.00 

MCM68B10P 

128 x 8 Static RAM 250ns 

5.99 

520.00 

MC6820P 

PIA 

8.99 

132.50 

MC6820L 

PIA 

9.99 

100.00 

MC6821P 

PIA 

8.99 

100.00 

MC68B21P 

PIA 

9.99 

295.00 

MCM6830L7 

Mikbug 

14.99 

50.00 

MC6840P 

PTM 

8.99 

25.00 

MC6845P 

CRT Controller 

29.50 

25.00 

MC6845L 

CRT Controller 

33.00 

75.00 

MC6850L 

ACIA 

10.99 

200.00 

MC6852P 

SSDA 

5.99 


MC6852L 

SSDA 

11.99 


MC6854P 

ADLC 

22 .00 


MC6860CJCS 

0-600 BPS Modem 

29.00 


MC6862L 

2400 BPS Modem 

14.99 


MK3850N-3 

F8 Microprocessor 

9.99 


MK3852P 

F8 Memory Interface 

16.99 

100.00 

MK3852N 

F8 Memory Interface 

9.99 


MK3854N 

F8 Direct Memory Access 

9.99 


8008-1 

Microprocessor 

4.99 


8080A 

Microprocessor 

8.99 


Z80CPU 

Microprocessor 

14.99 


6520 

PIA 

7.99 


6530 

Support For 6500 Series 

15.99 

60.00 

35.00 

75.00 

2650 

Microprocessor 

Four Bit Microprocessor 

10.99 

TMS1000NL 

9.99 

TMS4024NC 

9 x 64 Digital Storage Buffer (FIFO) 

9.99 

TMS6011NC 

UART 

9.99 


MCI 4411 

Bit Rate Generator 

11.99 


AY5-4007D 

Four Digit Counter/Display Drivers 

8.99 


AY5-9200 

Repertory Dialer 

9.99 


AY5-9100 

Push Button Telephone Dialers 

7.99 


AY5-2376 

Keyboard Encoder 

19.99 


AY3-8500 

TV Game Chip 

5.99 


TR1402A 

UART 

9.99 

90.00 

PR1472B 

UART 

9.99 

90.00 

PT1482B 

UART 

9.99 

90.00 

8257 

DMA Controller 

9.99 

95.00 

8251 

Communication Interface 

9.99 

95.00 

8228 

System Controller & Bus Driver 

5.00 

125.00 

8212 

8 Bit Input/Output Port 

5.00 

125.00 

MCI 4401 CP 

2 of 8 Tone Encoder 

9.99 

125.00 

MC14412 

Low Speed Modem 

14.99 

75.00 

MCI 4408 

Binary To Phone Pulse Converter 

12.99 

75.00 

MCI 4409 

Binary To Phone Pulse Converter 

RS232 Driver 

12.99 

125.00 

MC1488L 

1.00 

125.00 

MC1489L 

RS232 Receiver 

1.00 

125.00 

MC1405L 

A/D Converter Subsystem 

9.00 

125.00 

MC1406L 

6 Bit D/A Converter 

7.50 


MCI 408/6/7/8 

8 Bit D/A Converter 

4.50 

550.00 

MC1330P 

Low Level Video Detector 

1.50 

35.00 

MCI 349/50 

Video IF Amplifier 

1.17 

50.00 

MC1733L 

LM733 OP Amplifier 

2.40 

25.00 

LM565 

Phase Lock Loop 

2.50 
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APPLIED 

INVENTION 


the sou rc f for solid $1 art estate of theakt 

GaAs FETS by Mitsubishi 

Tin- BEST (ir« aipaHriifr nvuildbli 

VHl ttifciugh 10 OH/ 

MGf i :■!>- $13 DO MGF 1400 iWW MGF 140? $40 SO 
MGF 1412 lOSdBNf At 4QH/ WTQO 
MGF T4Q3 11 tWt) NF At t? GHji S1 1' 

An dfiHh111 Slm> tlAUl 

Putntily disci njuia 


Microwave Modules 


NEW from MITSUBISHI 

K (JAMIt v*ry ^iiJt' ijlsljiliry 
Gil A* Ftt OiMOiM 11 c Heann^lfM me dirt i •»% 
Ft) 10U>X iSni# Iransii'dii'i 
no 11 GHr i) i l'M h*/c* t i / vtt 
FOUPI1KF rwlHfbtiyfW 
10 1 IGH/ MA ^0 


NEW from PLESSEY 

K BAND Gunn Dll Jfl ("huUIuU'iiv mil 


i] 24 T2fiGH/ lOriiAi I ranf.iml Iim 
?4GHf dffliM:lNl(GiJAa Sliiillhey dir Jf'i 
H r If .inlQllft^ AIM I H r.li'AlJll" 

S«mJ tr>1 jiMCfl' and ilfltA 


Components 

MICROWAVE CHIP CAPACITORS VIT RAMON 
Vt-H.' Jti/t. r800 Fioinn I up byp.iaalctiLipliiH) 

FBOOprG&b i i r ?gh/ ;oooprof)< n ?i ? Oh/ 

7WOP7GOI 2 b 4?GH; 

*j f ir It, DO pin rmiiMij ETiA r-1 piovuifij 


SOL D€R IN PIS" CAPACITORS ffi VHF IJHF |> v paa^mg 
RMC JF VPTI»:', 100 220 4/0 tiftQ|i1 


OPTOELECTRONICS rn <n Si' m^na 

LD2'1 HigH hmm v inlraiyd LED $1 00 

D fJ VJ '4 F .'ii .iriNi PIN ptn.l ■ i< -Ur $J 00 

THERMOELECTRIC coolers 

MEL CON FRIGICHIP 


MINIMUM ORDER 

$5 00 ADD $P00 POSTAGE A HANDLING 
N Y STATE RESIDENTS ADDS' SALES TAX 
SENDS A St FOR CATALOG 


R D 2 ROUTE 21 HILLSDALE. NY 12529 
518 325 3911 


16-POLE TR-7 
RF CLIPPING 

OpRfniJi your TR-7 wriih: two 16 poif reteivt potmonf and Iha 
ullimale Rf/IF tHiuimnj iyi»m I ncTutt lilkpuww and inlyeM 
•: i M M IE l Hill? 1 8 L Hr 1 6 It U, or normal wlndiv 11 y « dwimt 
Grp-llly ifflpWWl td I kjHJWt-n and I rn cMigilH 1 11 V Hirfltfll [it OCPM.ilUJ 
■rllicwncv 100S nr11nulinn ellvctivt on IriHUnil imd recem. 
No cunipfomiHd lot ilip ofwaldr who d4>mnn l-. ilw ImhI Model 
I $P M» II $400 00 Oltwi moduli .hjiMjIp Iftt T 4Xnw«l 
Tfl At 

SHERWOOD MIKE EQUALIZE B addl nw*d Gladly inti 
crrippcv Especially Itpralitnl fur "IlsC" miku ush a* MC 50. 
SB4 Blecln rv, .md many oir^ra. wUhout turmni difecimnal 
Idttirn. Conipjmrilr With oil up Model 5 E 1 SIDODO 

AtJd 83 filliping in 1 ' ofdnr SHj f*y*trv**1 Jif 

Europum Plow coniaci Inftmui#! Pwiluch 24 49. D 60JD, 
IngoTitadt tjairn*ny 

Sherwood Engineering Inc. 

1268 South Ogden SI. _ 

« Denver, Colo. 80210 

(303) 722-2257 -wm 


Building A Transmatch? 
Fixing An Antenna? 
Making Test Gear? 
Constructing A Kit? 


September 1981 


‘THcenaC'uz^t 


Corporation Telephone; 14141 241 8144 

Post Office Box 513HR, Thtensville, Wisconsin 53092 


*BencHeR.inc. 

333 W LAKE ST CHICAGO, IL GOS06« |312}?63 1B08 


INSTOCK 


B & w coils switches, antennas 
Jackson dials and drives 
j W Miller parts 
Millen coinponenis 
Multromcs fQlter inductors 
Toroids cores Deads, daluns 
Variable capacitors 
Cardwell — E F Johnson 
Hammarlimd — Millen 


KITS 


NEW 


improved UHf Gsciltilw Ihr0/8il 
l Meter (0ST i/ai| 

Geneiii Cover ,!up w<ih Dra^e 
R-4 A 8. &C(0ST5/fl1i 
1 R SaltOsE^reSwiich i hr h 801 
Anienitf SwUth I'OST tj ; 8i • 

Modu idler lor 2 Meier SvrMtitMref 
I hri^aif 

Catalog — 25 cents 


R X Noise Brmge(hr 2/77) 

Spill-tend Seoecn Processor 

|hr9/79) 

JH Meier Q-RP Transceiver 

|hr 4-80 

MicrDfifDce$$Of Comes! «eyer 
(hr \/W\ 

Vdov Others 

RADKW 

0oi 411H. Greenville. NH 03048 
(6031 878-1033 


Tell 'em you saw it in HAtVI RADIO! 


Bencher 


1:1 BALIW 


Available at selected 
dealers, add S2.00 
postage and handling 
in U,S. A, 

WRITE FOR LITERATURE 


3.5-30 mHz 

optimized 14-30 mHz 
includes hardware for 
2* boom 


* Lets your antenna radiate—not your coax 

« Helps fight TVI—no ferrite core to 
saturate or re radiate 

* Rated 5 KW peak—accepts substantial 
mismatch at legal limit 

* DC grounded—helps protect 
against lightning 

■ Amphenor connector; Rubber nng 
to stop water leakage 


Heavy threaded brass 
xOjr contact posts 


Model ZA-tA 
Model ZA-2A 


$17-95 


$21.95 


Rugged custom Cycolac* 
case. UV resistant formulation 


SAY 

YOU SAW 
IT IN 

ham radio! 


j - r L Decodes RTTY signals directly from your te- 

*i hj ’ ■ ■-V.V r. t -!-.1 ■■■.! i « I ■ IC‘J|I ' ' r ■ V. I •». I 1 ■■ V I Li^ A 

self-contained. Compact size fits almost anywhere, 
«rry ajadfr I CRT or fjerno^gi^tor required . , - Nothing 

" f extra lo uuy! * Built-In active mark s, space 
2^ I filters witfi tuning LEDs Tor 1 70 t 425 B50 Hi 

“ItX f FSK. * Copies 60 t 67* 75. A 100 WPM Baudot t 
y/ 100 WPM ASCII. < WOW you can tune in RTTY 

———-E-—a p® ■-} signals from amateurs, news sources & weather 

f bulletins. The RTTY READER converts RTTY 
Signals into alphanumeric symbols on an eight-character moving LED readout- Write 
for details of order factory direct, 

RTTY READER KIT, model RRK... SMW.pA $149,95 

RTTY READER wired and tested, model RRF. . $219.95 

Send check or money order. Use your VISA or MasterCard. Add $5,00 shipping and 
handling (or continental U-S + Wisconsin residents add 4% Wisconsin State Sales Tax. 



























New and 
unique 


Lightning Protection 


. an industry first 


ALPHA.VELTA. 

COMMUNICATIONS 


Experience of rrrore than 30 years in 
Amateur Radio, in part as Sates Manager 
of a major amateur radio manufacturer 
has given me a unique opportunity to 
evaluate most radio equipment, and to 
gam an insight into the needs of the 
amateur, and the professional 
communicator, 

The first project demanding our 
attention ts In a critical but unserved 
area—that of providing specialty designed 
field serviceable lightning surge protectors 
for solid state communications equipment 

Don Tyrrell W0AD 

Don Tyrrell. Transi Trap Proiecioi and Arc-Plug 


introduces 


MILITARY 

SURPLUS 

WANTED 


WE NEED ARC-51 BX, ARC- 
94, ARC-102, ARC-105, 

ARC-115, ARC-116, RT-823/ 
ARC-131 OR FM-622, WIL¬ 
COX RT-857/ARC-134 OR 
807A, ARC-164, RT-529A/ 
APN-133, APN-171 OR 
HONEYWELL HG9050 RA¬ 
DAR ALTIMETER TRANS¬ 
CEIVERS, APX-72, COL¬ 
LINS ARN-82, ARN-83, 

618T, ANTENNA COUP¬ 
LERS 490T, CU-1658A OR 
CU-1669A, INSTRUMENTS 
ID-663/U, ID-883/U, ID-998/ 
ASN, ID-1103, ID-1351/A, 
C-6H, 331C-4F. TOP DOL¬ 
LAR PAID OR TRADE FOR 
NEW AMATEUR GEAR. 
WRITE OR PHONE BILL 
SLEP 704-524-7519. 


P 0 SOX 100 NICHWAf 44) DEPT HR 
OTTO NORTH CAROLINA 2S7&3 


CRYSTALS 


JAN 

CRYSTALS 
KEEP 
YOU ON 
THE AIR 

* CB 

* CB standard 

* 2 meter 
- Scanners 
Amateur Bands 
General 

Communication 
Industry 
Marine vhf 
M icro processor 
crystals 


Sencf to- for our rarest 
write or phone for more detstls 

Jan crystals 
P.o.eox 06017 
Ft Myers, Florida 33906 
all phones ($13* 936*2397 


easy to charge 


More Details? CHECK — OFF Page 


IRANSI-IRAP SURGE PROTECTORS 

with the exclusive, fiekireptaceable Arc-Plug™ Cartridge 

Solid state communications equipment is far more sensitive to the effects of lightning 
induced transients than tube equipment, making conventional protection techniques 
ineffectual. Considering the high cost of solid state equipment, a better type of 
protea ion ts now necessary. 

Although a lightning-induced transient is very short (about 250 ysec wide} it can do 
enormous damage to semiconductors, even if not caused by a near-hit. Even a distant 
Storm front. out of the operator's sight, sends enough energy to ruin solid State 
components, leaving no external sign of damage (especially to front-end PIN diodes). 

The problem with a standard lightning arrester' is that it doesn't fire until a fast- 
nsmg lightning pulse has reached about 3000 volts or more When it does fire* a fairly 
high 30 to 00 volts still exists across the arc, enough to damage semiconductors. 

The unique Alpha Delta TransiTrap Protection System solves these problems and morel 
TVvo models are available which can be used together to form a complete protection 
system. One is a high voltage type to protea linears; the other is a low level model that 
fires at the proper transient voltage level to protect solid state receivers and transceivers. 
Both offer super fast response time (100 nanoseconds) and very low voltage across arc. 

Unique Field Service Ftexibiiity — these protectors feature field-rep iaceable Arc Plug 
cartridges which utilize a rugged ceramic, hermetically sealed gas-filled element They 
can fire many hundreds of times, but replacement, when necessary, is much less 
expensive than discarding the entire protector Ideal for remote site or maritime use. 

Unique Stateof-the Art Design —including mini-inductance brass circuitry, brass hardware, 
and an Arc-Rug cartridge with no lead wires. A complete rf and pulse test program is 
employed using a special multi-kV transient generator designed by John Tyrrell, 
WB8ZPF 

Unique isolated Ground System— provides direa earth ground for the arc, but prevents 


arc coupling to the equipment chassis through conneaor shields. This is the only 
system providing maximum protection from the closer near misses. 

Unique Design maintains Receiver Front-End performance — unlike certain other designs, 
Transi Trap protectors have no effect on receiver mtermod. crossmod, or intercept 
point 

j Models available: 

Ttansi-Ti-ap Model R-T Low Level Protector— for use with solid State 
receivers, transceivers or transmitters running up to 200 watts at 
B I 50 ohms (hf to uhf). . . 529.95 ea, plus 54.00 shipping and handling 

^ Transi-Ttap Model HV High Voltage Protector— for use with linear 

A i“t amplifiers running up to 2 kW at 50 ohms (hf to uhf) 

, . $32 95 ea., plus $4.00 shipping and handling 
(can be used in addition to Model R-T to form a system) 

v i;i M Replacement Arc Plug Cartridge 

for Modet R-T. $9.95 ea.. plus $2.00 shipping and handling 

4 A for Model HV $12.95 ea.. plus $2.00 shipping and handling 


Ohio residents add Sales Tax to prices 

Master Card, Visa, checks accepted. Order by phone or mail. 


/- ^r: iL m ..j rranr.. Sysierr*5. 4 r<* ilrsigiw! to reduce me Iwarfls al liqhtrvnq-mdutM siugifi. 

Tnest devices hcrwevff uwir nun prevent lire w damage caused by a direct Sirota to antenna cw crfiw structure 






V.T 


116A North Main Street. Centerville Ohio 45459 * 513/435-4772 
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Arizona 


POWER COMMUNICATIONS 
CORPORATION 

1640 W. CAMELBACK ROAD 
PHOENIX, AZ 85015 
602-242-6030 or 242-8990 
Arizona’s #1 “Ham” Store. Kenwood, 
Yaesu, loom and more. 


California 


C 4 A ELECTRONIC ENTERPRISES 

2210 S. WILMINGTON AVE. 

SUITE 105 
CARSON, CA 90745 
213-834-5868 

Not The Biggest, But The Best — 
Since 1962. 


JUN’S ELECTRONICS 
3919 SEPULVEDA BLVD. 

CULVER CITY, CA 90230 
213-390-8003 Trades 
714-463-1886 San Diego 
The Home of the One Year Warranty 
— Parts at Cost — Full Service. 


QUEMENT ELECTRONICS 

1000 SO. BASCOM AVENUE 
SAN JOSE, CA 95128 
408-998-5900 

Serving the world’s Radio Amateurs 
since 1933. 


SHAVER RADIO, INC. 

1378 S. BASCOM AVENUE 
SAN JOSE, CA 95128 
408-998-1103 

Azden, Icom, Kenwood, Tempo, 
Ten-Tec, Yaesu and many more. 


Connecticut 


HATRY ELECTRONICS 

500 LEDYARD ST. (SOUTH) 
HARTFORD, CT06114 
203-527-1881 

Connecticut’s Oldest Ham Radio 
Dealer 


Delaware 


DELAWARE AMATEUR SUPPLY 

71 MEADOW ROAD 
NEW CASTLE, DE 19720 
302-328-7728 

Icom, Ten-Tec, Swan, DenTron, 
Tempo, Yaesu, Azden, and more. 
One mile off 1-95, no sales tax. 


AGL ELECTRONICS, INC. 
1898 DREW STREET 
CLEARWATER, FL33515 
813-461-HAMS 

West Coast’s only full service 
Amateur Radio Store. 


AMATEUR RADIO CENTER, INC. 

2805 N.E. 2ND AVENUE 
MIAMI, FL 33137 
305-573-8383 

The place for great dependable 
names in Ham Radio. 


RAY’S AMATEUR RADIO 

1590 US HIGHWAY 19 SO. 
CLEARWATER, FL 33516 
813-535-1416 

Atlas, B&W, Bird, Cushcraft, 
DenTron, Drake, Hustler, Hy-Gain, 
Icom, K.D.K., Kenwood, MFJ, Rohn, 
Swan, Ten-Tec, Wilson. 


Illinois 


AUREUS ELECTRONICS, INC. 
1415 N. EAGLE STREET 
NAPERVILLE, IL60540 
312-420-8629 
“Amateur Excellence” 


ERICKSON COMMUNICATIONS, INC. 
5456 N. MILWAUKEE AVE. 

CHICAGO, IL60630 
Chicago — 312-631-5181 
Outside Illinois — 800-621-5802 
Hours: 9:30-5:30 Mon, Tu, Wed & Fri.; 
9:30-9:00 Thurs; 9:00-3:00 Sat. 


Indiana 


THE HAM SHACK 
808 NORTH MAIN STREET 
EVANSVILLE, IN 47710 
812-422-0231 

Discount prices on Ten-Tec, Cubic, 
Hy-Gain, MFJ, Azden, Kantronics, 
Santee and others. 


ASSOCIATED RADIO 

8012 CONSER, P. O. BOX 4327 
OVERLAND PARK, KS 66204 
913-381-5900 

America’s No. 1 Real Amateur Radio 
Store. Trade — Sell — Buy. 


Maryland 


THE COMM CENTER, INC. 
LAUREL PLAZA, RT. 198 
LAUREL, MD 20810 
800-638-4486 

Kenwood, Drake, Icom, Ten-Tec, 
Tempo, DenTron, Swan & Apple 
Computers. 


Massachusetts 


TUFTS RADIO ELECTRONICS 

206 MYSTIC AVENUE 
MEDFORD, MA 02155 
617-391-3200 

New England’s friendliest ham store. 


Minnesota 


PAL ELECTRONICS INC. 

3452 FREMONT AVE. NO. 
MINNEAPOLIS, MN 55412 
612-521-4662 

Midwest’s Fastest Growing Ham 
Store, Where Service Counts. 


New Jersey 


RADIOS UNLIMITED 

P. O. BOX 347 
1760 EASTON AVENUE 
SOMERSET, NJ 08873 
201-469-4599 

New Jersey’s only factory authorized 
Yaesu and Icom distributor. New and 
used equipment. Full service shop. 


m 




Ham Radio's guide to heip you find your local 


Florida 


I 


Kansas 


D i YOU SHOULD BE HERE TOO! 

■LsGal GTS. Contact Ham Radio now for complete details. 
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Amateur Radio Dealer 


ROUTE ELECTRONICS 46 
225 ROUTE 46 WEST 
TOTOWA, NJ 07512 
201-256-8555 

Drake, Cubic, DenTron, Hy-Gain, 
Cushcraft, Hustler, Larsen, MFJ, 
Butternut, Fluke & Beckman 
Instruments, etc. 

WITTIE ELECTRONICS 
384 LAKEVIEW AVENUE 
CLIFTON, NJ 07011 
201-546-3000 

Same location for 63 years. Full-line 
authorized Drake dealer. We stock 
most popular brands of Antennas and 
Towers. 


New Mexico 

PECOS VALLEY 
AMATEUR RADIO SUPPLY 

112 W. FIRST STREET 
ROSWELL, NM 88201 
505-623-7388 

Now stocking Ten-Tec, Lunar, Icom, 
Morsematic, Bencher, Tempo, 
Hy-Gain, Avantl and more at low, 
low prices. Call for quote. 


New York 

BARRY ELECTRONICS 
512 BROADWAY 
NEW YORK, NY 10012 
212-925-7000 

New York City's Largest Full Service 
Ham and Commercial Radio Store. 

GRAND CENTRAL RADIO 
124 EAST 44 STREET 
NEW YORK, NY 10017 
212-599-2630 
Drake, Kenwood, Yaesu, 

Ten-Tec, Midland, DenTron, Hy-Gain, 
Mosley in stock. 

HARRISON RADIO CORP. 

20 SMITH STREET 
FARMINGDALE, NY 11735 
516-293-7990 

“Ham Headquarters USA” since 
1925. Call toll free 800-645-9187. 


RADIO WORLD 

ONEIDA COUNTY AIRPORT 
TERMINAL BLDG. 

ORISKANY, NY 13424 
TOLL FREE 1 (800) 448-9338 
NY Res. 1(315)337-0203 
Authorized Dealer — ALL major 
Amateur Brands. 

We service everything we sell! 
Warren K2IXN or Bob WA2MSH. 


_ Ohio _ 

UNIVERSAL AMATEUR RADIO, INC. 

1280 AIDA DRIVE 

COLUMBUS (REYNOLDSBURG), OH 
43068 

614-866-4267 

Complete Amateur Radio Sales and 
Service. All major brands — spacious 
store near 1-270. 


Oklahoma 

DERRICK ELECTRONICS, INC. 

714 W. KENOSHA - P.O. BOX A 
BROKEN ARROW, OK 74012 
Your Discount Ham equipment dealer 
in Broken Arrow, Oklahoma 
1-800-331-3688 or 
1-918-251-9923 


Pennsylvania 

HAMTRONICS, 

DIV. OF TREVOSE ELECTRONICS 
4033 BROWNSVILLE ROAD 
TREVOSE, PA 19047 
215-357-1400 

Same Location for 30 Years. 

LaRUE ELECTRONICS 
1112 GRANDVIEW STREET 
SCRANTON, PENNSYLVANIA 18509 
717-343-2124 

Icom, Bird, Cushcraft, Beckman, 
Fluke, Larsen, Hustler, Astron, 
Antenna Specialists, W2AU/W2VS, 
AEA, B&W, CDE, Sony, Vlbroplex. 

SPECIALTY COMMUNICATIONS 
2523 PEACH STREET 
ERIE, PA 16502 
814-455-7674 

Service, Parts, & Experience For Your 
Atlas Radio. 


_ Virginia _ 

ELECTRONIC EQUIPMENT BANK 

516 MILL STREET, N.E. 

VIENNA, VA 22180 
703-938-3350 

Metropolitan D.C.'s One Stop 
Amateur Store. Largest Warehousing 
of Surplus Electronics. 


Washington 

THE RADIO STORE 
1505 FRUITDALE BLVD. 

YAKIMA, WA 98902 
509-248-4777 

Your complete Ham store for sales/ 
service. All major brands. TRADE- 
SELL-BUY! 



CABLE TV 
CONVERTERS 

AND OTHER 
GOOD STUFF! 


ASHING ALL SALES RECORDS - OUR NEW 
30 CHANNEL CABLE TV CONVERTER! 



Converts mid & super 
band cable channels 
for viewing on your 
TV set! 

No. 357AE047 


39 


95 


HOT NEW IMPORT! REMOTE CONTROL 
30 CHANNEL CABLE TV CONVERTER! 


89 


95 

S79.95 

M. / & 

*74.95 
ea.) 10 


Includes remote TV 
on/off switch and 
fine tuning control! 
No. 357VA275 


ETCOMKM WIRELESS - 

THE ULTIMATE CABLE TV CONVERTER 




S«t TV !o channel 3. 
and the hand held 
remote control does 
it all! 

No. 357ZAOOB 


189 °" 


VIDCOR 2000 CONVERTER ELIMINATES PROBLEMS 
WHEN VIDEOTAPING FROM CABLE TV 

AAAf Restores your VCR's capa /" 11 ~*~ l 


Uilnyfor programming Re I 
w ^ stores remote channel con I Hr ICR, C 

JS trot. Enables videotaping I 2 

of one cable program I *c$ 

while watch! no another V eMk CIHM 
m No. 357VA960 ’- 

UNUSUAL FACTORY SURPLUS 
MID BAND - SUPER-BAND CABLE TV TUNER 


95 


’VlDCOR 

2000 

ecu 

w«mlcomci<t«k 




Converts cable channels to a 
common IF frequency. Expert 
menters - build cable conver 
tars, decoders, etc. With 
schematic. No. 357VA342 


19 


95 

$17 50 
««. / 10 


j3 67VA3iB9 ■ Detailed schematic & spec sheet - 81,60) ^ 

FACTORY SURPLUS UHF TUNERS 

jffl W 5 Brtnd new production surplus. 

‘ M * AM trtiiH itatA Ifnr aynAr. i 


4 




Brand new production surplus. 
All solid state. Ideal for axper 
imental work building, cable TV 
converters, etc. No. 357SU099 


Q. 


MINIATURE FM WIRELESS MICROPHONE 

Hides m the palm pf your AA95 

hand. Reception on any stan- ▼ $ 37.50 

dard FM radio or receiver « a . i 5 

No. 357VA482 M $24.96 

w ea. M 0 


29 


QUARTER-MILE WIRELESS MICROPHONE 
ft RECEIVER SYSTEM 


69™ 


FCC approved crystal controlled 
| w f wireless mike & receiver. Ail 

battery operated. Electret wide- 
*49.96 range response. VU meter. 

•» I & No 357VA093 



FACTORY SURPLUS VHF / UHF 
"TWIN" VARACTOR TUNERS! 


Admiral No. NC 31431. 

BRAND NEW! Ideal for building 
or repairing electronically tuned 
TV "FRONT ENDS". A hard to 
find item at B sensational price! 
NO. 367VC306 


2Q95 

*34.95 
J ea./5 


DUMPING! NORELCO ENDLESS LOOP CASSETTES! 


A 95 

*4.49 

' ■ e»,/10 


Impossible to find at any 
price! 

3 minutes - No 357 VA 605 
6 minute* - No 35 7 VA806 


"ENDiJ 


IN STOCK - THE MURA 
CORDLESS TELEPHONE SYSTEMI 



Antwer A originate 
C 9 II 1 with thi$ wire 
lisi pockelphono, 

400 ft, rsnp*! R§ 
chargeable! Lett 

number pag¬ 

ing feature! Uw with 
rotarv, touch syntems! 

No. 357VA274 


14488 

« 1 1 ea. / 6. 


9 


SALE OF QUARTZ BATTERY 
OPERATED CLOCK MOVEMENTS! 

Accuracy of T min. / year, up 
to 4 VL'ar* operation on 1 alkd 
* ^ line "C*' ceil. Imported from 
SB 96 Well Germany, No, 357VA561 

**' 1 357VA565 Matching hand) ■ $2.49/set 

$1.95/set / 5 



20 AMP REGULATED 12VDC POWER SUPPLY! 


13 8 vdc no load. 12.5 v<lc lull 
load. Easily handles bam si anon, 
marine radio. SS8 linears up to 
400wP E.P Brand new. factory 
waled. 110 VAC. No. 357VA394 

1 367VA395 at above. 10 amp* ~S54 95. S49.95 e»./57j 


69 



OUR LATEST 98 PAGE 
FASCINATING CATALOG 

-jam packed with unique items, 
electronic bargains and unusual 
offers. Write or circle the mfor 
mation card number below 


ETCO ELECTRONICS 

NORTH COUNTRY SHOPPING CENTER 

PLATTSBURGH, N.Y. 12901 



Check with order, please Vise & Mastercard OK (Sorry, no C.O.D.'i. Add 75% 
for UPS Handling (Excess refunded). N.Y. State residents add 7% sales tax. 
Dealer & Export inquiries invited. Our tolephorve order desk never closes. 

Call 1-518 561 8700 
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HAM CALENDAR September 


Sunday 

Monday 

T uesday 

Wednesday 

Thursday 

Friday 

Saturday 



1 

AMSAT Eastcoast Net 

3850 kHz 9:00 PM EDST 
(0100Z Wednesday 

Morning) 

AMSAT Mid-Continent Net 

3850 kHz 9:00 PM CDST 
(0200Z Wednesday 

Morning) 

AMSAT Wesicoast Net 

3850 kHz 8.00 PM POST 0 ^ 

(0300Z Wednesday 0 

Morning) 

3 

4 

ILUANA REPEATER SYSTEM S 12TH ANNUAL OANVILLE 

AREA HAMFEST ■ Georgetown Fairgrounds. Georgetown IL 

WD9AFG 5-6 

5 

BLOOMINGTON ARC "HOOSIER BACKYARD HAMFEST - 

2336 Vernal Pike, Bloomington. IN - K9KTH 6 

6 

TRI COUNTY ARC Special 

Events Station from Ifl AM to 

6 PM around 40. 20. and 15 
meters. For certificate senrt 

QSL with SASE to Tri-County 

ARC, 601 McKinley. Moberfy. 

MO 66270 7 

WEST COAST BULLETIN 8 

PM EST <0400 UFCl 3540 
kHz A 1 2 2 WPM 7 

8 

AMSAT Eastcoast Net 

3850 kHz 9.00 PM EOST 
(0100Z Wednesday 

Morning) 

AMSAT Mid-Continent Net 

3850 kHz 9 00 PM CDST 
(020QZ Wednesday 

Morning! 

AMSAT Wesicoast Net 

3850 kHz 8 00 PM POST 
(0300Z Wednesday 

Morning) 

YLfiL HOWDY DAYS PARTY 

9 11 

10 

11 

UNIONTOWN ARC ANNUAL GABFEST - Held on the dub 

grounds on ihe old Pittsburgh Road off fttes 51 & 119 in Union- 
town PA - VV83DOD 12 

SWEETWATER ARC DXPEDITION - to Ft Bridget. WY 

Operation from 1800 GMT on the 12th to 1930 GMT on the 13th 

- K07LZ 12 

SUSSEX COUNTY ARC 3RD ANNUAL HAMFEST - Sussex 

County Farm & Horse Show grounds off Rte 206. Augusta, NJ 

- WA2LHX 12 

CRAY VALLEY RADIO SOCIETY (UKt 11TH ANNUAL SWL 

CONTEST from 1800 GMT on Sept. 12th to 1800 GMT on 

Sept 13th 18 3 5. 7. 14. 21 and 28 MHz bands may be used 

G4DFI 12-13 

EUROPEAN PHONE CONTEST 12 13 1 

50UTH JERSEY RADIO ASSOCIATION 65TH ANNUAL HAM 

FEST — Pennsauken H S . Remington Ave & U S Rte 73 

Pennsauken, NJ — W2SPV 13 

SUFFOLK COUNTY RADIO CLUB S 4TH ANNUAL ELEC 

TRONIC FLEA MARKET - Odd Fe»pws Half Jayne Bivd 

Poo Jetleison L I . NY Contact Fiovd Day<s at 516 234 9376 13 

HALL OF SCIENCE ARC SIXTH ANNUAL HAMFEST Mumc 
oaf Parking Garage one block Norm c-t Queens Blurt 80 26 126 

St New Gardens Queens. Nr Contact lom Doyle 

KA2DTB 13 

39TM FINOLAY HAMFEST Hancock Rerreatigna C'r eas' 3 ‘ 

75 exit 161 on Norm edge ot F.notay SASE to P O Box 6 8 / 0M 

Fmdiav OH 45840 13 M 

BRISTOL COUNTY AMATEUR RADIO ASSOCIATION FLEA ■ 

MARKET - V.F.W. hall in Tiverton. Ri Contact Ann Cano 1 

WKA2DNB 'SASE) 13 ® 

WASHINGTON STATE QSO PARTY 12 u 

W1AW QUALIFYING RUN 

14 

14 

15 

AMSAT Eastcoast Net j 

3850 kHz 9:00 PM EDST 

I0100Z Wednesday 

Morning) 

AMSAT Mid-Comment Net 

3850 kHz 9 00 PM CDST 

I0200Z Wednesday 

Morning) 

AMSAT Westcoast Net 

3850 kHz 8 00 PM POST 1 

t0300Z Wednesday 1 

Morninq) 1 1 

17 

HAM-0 RAMA 81 fc ue 

County Fairgrounds south (A 

Buffalo NY. Coniaci N»elso r 

Oldfield. 126 Greenwwav Bivd 

Cneek:t)vyaya. NY 14225 C'i 

Mike Merrick. 4:9 'kuinrv'-t'► «i e 

Ave. \Y 1J1 E>'!• 

18 19 

18 

GRAND RAPIOS AMATEUR RADIO ASSOCIATION S 

ANNUAL SWAP & SHOP Hudsonyille Ml Fairgrounds 

Contact Grand Rapids ARA P O Bo* 1248 Grand Rapids Ml 

49501 19 

DWIGHT O.A R S. SPECIAL OPERATING EVENT - 0900 to 

2000 CDT 10rr- thru 4Qm and will work 20m CV. on 14 200 

N9AEE 19 20 

CHICAGO FM CLUB S RADIO EXPO 81 - Lake County Fan 
ground? Ries 45 and 120 Graysiake It Cali >312i BS1 EXPO 

19 20 

PEORIA ARC SUPERFEST 81 Exposition Ga-dens W North 

fl,; Peona U - W09EGV*. 19 20 0 m 0^ 

ANNUAL DAKOTA DIV CONVENTION OF THE ARRC - 1 

Rochester MN Downtown Hofiday liv, NCBjO 19-20 1 

NEW ENGLAND DIVISION CONVENTION - Hartford CT 19-20® 

CANDLEWOOD AMATEUR RADIO ASSOCIATIONS FLEA 

MARKET - Esse* House, Rte 6. Newtown CT 

WB2THN 20 

GREATER CINCINNATI AMATEUR RADIO ASSN 44TH 

ANNUAL HAMFEST - Strieker s Grove on Ohro State Rte 

128 - K8CKI 20 

AUGUSTA, GA. ARC ANNUAL HAMFEST Julran Smith 

Casino Diane WB4YHT 20 

L AN5E CREUSE A R C SWAP SHOP L Anse C reuse- M S 

Ml Oemens. Ml Contact Mike Corcoran, N8CEN (SASE) 20 

6TH ANNUAL HAMFEST b ELECTRONIC FLEA MARKET 

WEST COAST BULLETIN 8 

PM t$T i040C UTCi. 3540 
kHz. A 1 22 WPM 21 

21 

j 

22 

AMSAT Eastcoast Net 

3850 kHz 9:00 PM EDST 
<01002 Wednesday 

Morning) 

AMSAT Mid-Continent Net 

3850 kHz 9:00 PM CDST 

I0200Z Wednesday 

Morning) 

AMSAT Westcoast Net 

3850 kHz 8:00 PM POST _ 

(0300Z Wednesday 

Morning) 

W1AW QUALIFYING RUN 

24 

25 

W7DP 35TH ANNUAL HAMFEST M.ftor Freeware' Commu¬ 

nity Bidu Milto" Freewater OR 26 

SCHENECTAOY AMATEUR RAOIO ASSN Snena' Event 

Station K2AE. 16002 Sat to 1700Z Sun or- me following plus or 
minus QRM 7235 14 285 it 21.360 Send SASE lo K2AE toi 

QSL card 26 

MAINE QSO PARTY <rnm 2300Z Sat to 2359Z Sun Contact 

B G. Cohen K 1SA 980 Forest Ave Portland. ME 04103 26 

GREAT LAKES DIVISION CONVENTION b 11TH ANNUAL 

GREATER LOUISVILLE HAMFEST - East Ha> ot Kentucky 

Fa-- ft Expo Center, Louisville, KY 4023? - X4GDU 26-27 

ARRL ROANOKE DIVISION CONVENTION Virginia Beach 

Pavillior Contact TRC PO Box 7101 Pottsmouin V A 23707^^^^k 

26 27 

DELTA QSO PARTY 26 27 ^0 

CALHOUN COUNTY AMATEUR RADIO ASSN 2ND ANNUAL 

HAMFEST — Municipal Auditorium. 1128 Gurnee Ave Anms 
ton, AL - KA4LRL 26-27 

GOLDEN EMPIRE FLYING CLUB S ANNUAL FLY IN & AVI 

ON1CS SWAP MEET - Nevada County ICAj Airpark Contact 

Golden Empire Flying Club, P D Bon 375, Grass Valley CA 

96845 27 

7TH ANNUAL CLEVELAND HAMFEST Cuyahoga County 

Fairgrounds in Berea, OH Contact Cleveland Hamtest Associa 

Iron P O Box 27211. Cleveland. OH 44127 27 

LANIERLAND A R C HAMFEST - Gainesville. GA at the Holi¬ 
day Inn Contact Paul Watkins W4F0K 27 

SANGAMON VALLEY RADIO CLUB S SIXTH ANNUAL HAM 

FEST — Sangamon County Fairgrounds U.S. Rte. 36 New 

Berlin. IL 27 

7TM ANNUAL CEDAR VALLEY ARC HAMFEST - Hawkeye 

Downs Exhibition Bldg . Cedar Rapids. IA Contact CVARC 

Hemfest. PO Box 994, Cedar Rap'd? IA 52406 27 

CONNECTICUT VALLEY FM ASSOCIATION S 5TH ANNUAL 

HAMFEST - King Ridge Ski Area New London NH 

KA1BWE 27 

LONG ISLANO MOBILE ARC ARRL HAMFAIR 81 PART II 

Islip Speedway, (slip. NY at Ekit 43 of Southern Slate Pkwy 

Contact S'd Wolin, K2LJH 27 

SKYVIEW RADIO CLUB SWAP b SHOP Seiko- Camp 70G 

Wildlife Rd . Lower Burrei. PA Contact Jim Jackson k3vR\J 27 

ADRIAN ARC HAMFEST — Lenawee County Fairgrounds 0 

Adrian. Ml Contact Adrian ARC P 0 Bo* 26. Adrian Ml 0 

49221 27 fa m 

28 

29 

AMSAT Eastcoast Net 

3850 kHz 9:00 PM EDST 
(0100Z Wednesday 

Morning) 

AMSAT Mid-Continent Net 

3850 kHz 9.00 PM CDST 
(0200Z Wednesday 

Morning) 

AMSAT Westcoast Net 

3850 kHz 8:00 PM POST 
(0300Z Wednesday 

Morninq) ■ 

Ov 









W1AW Schedule 

April 26-October 25, 1381 

UTC Slow Code Practice MWF: 0200. 1300. 2300: 

TThSSri: 2000: S’ 0200 

Fast Code Practice MWF: 2000, TTh- 0200, 

1300; TThSSn 2300, S 

0200 

CW Bulletins Oy 0000. 0300. 2100; 

MTWThF; 1400 

Code practice and CW bulletin frequencies 1 835 3.58. 

7.08. 14 08, 21 08, 28 08, 50 08. 147.555 MHz 

For more details see Coming Events 
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W CODE PRACTICE TAPES FROM 
, HRPG — Practice copying Morse 

Y Code anytime, anywhere. Whether 
you're upgrading your present license or 
just trying to up your code speed, a large 
assortment allows you to choose exactly the 

kind of practice you need. 

each tape $4.95 2/58.95 3/$12,95 


QSO SERIES 

Here s the way to go tar those planning to upgrade ;herr preseni 
license to Geneial or Extra Class Both QSO tapes are reproductions ol 
actual on the air CW contacts, similar in content to the FCC code 
exams Both tapes are recorded at speeds Uster than those en 
countered irt me exams Get the best practice lor that alHmporiant code 
test by mastering Ihese tapes 

A <JQ mrnute tape Ol 2b OSDs sent at 1 5 wpm 

DHR-QSO-1 54,95 

A <90 rnimjie tape ol 30 OSOs senl at 22 5 wpm 

□ HR-0S0-2 54.95 


PLAIN LANGUAGE TEXT SERIES 


Please add $1 tor shipping 


lb wpm code tor 20 minutes 
13 wpm code tor 20 minutes 
22 wpm code tor 20 minutes 
25 wpm code tor 20 minutes 


30 wpm fade tor 20 minutes 
35 wpm code tar i 5 minutes 
40 wpm code lor l h minutes 
45 wpm code lor 15 minutes 
50 wpm rode lor 15 minutes 


Now there s an opportunity to practice copying code m plain language 
text any time ot the day The PIT series is excellent tor those who 
are learning code by She word method These tapes can <jiso be used to 
improve sending speed and accuracy by using the provided text and a 
code practice oscillator to send in lime with the lape 

MR-PLT1 - 54.95 □HR-PLT2 - 54.95 


Barry is Now a Full 
Line Distributor of 
Satellite TV 
Receivers, LNA's, 
Antennas and 
Accessories. Call or 
write Kitty today 
for Your Quote. 


BARRY’S HAS HAND-HELDS 
TEMPO S-4 70 cm 

Yaesu 208R Icom IC*2AT 

Santee HT-1200 Santee ST-7/T 

VOCOM ANTENNAS AND AMPLIFIERS 

FOR YOUR HANDHELD. 

DENTRGN Clipper! on Land VHF, GLA-100GB, AT2K 

KLM TVRO Receivers & Accessories 
September — Yaesu FT 902DM — Best Prices 

and accessories for all major lines. 

ICOM 1C 290 & 25A * BIRD WATTMETERS 
MIRAGE 2M amplifiers * MURCH UT 2000B 
ROBOT 400 SSTV 

It's Barry’s for the Drake TR/DR-7, R-7. L75 

and Teletype 

CW Ops — weVe got NYE keys, Vibroplex. Bencher 
paddles and electronic keyers* AEA Morse-A-Matic 
MT-E KT-I, MN-1; ICOM IC-720A, 10730, and IC-22U. 
Slinky Dipoles* HyGain Antennas* 2 m beams & mobile, 
18AVT/WB, KLM. Cushcraft and Ham IV Rotators 


The outstanding Yaesu FT- 
707, FT-902DM. FT-107M 
or the FT-iOIZDMK II 


FT 72QRVH* 25 watts. 2 meter transceiver FT-720RU, 
UHf transceiver. FT 480. 2 meter, all mode, 30 watts. FT- 
780R* all mode 430 440 MHz, full line of accessories 

Kantronics Field Day and Mini-Reader 
Cubic Astro 150 

• Complete selection of radio books including 1981 
Handbook and Repeater Directory 

Our lines include: 


At,A 

ALLIANCE 

ASTttON 

AVANTt 

HSf W 

BIRD 

COLLINS 

communications 

SPECIALISTS 


CUSHCRAFT 
Dt N THON 
DRAKE 
ETO 
EIMAC 
ENCOMM 
HUSTLER 
HV CAIN 
KL M 


KANTRONICS 

Mi-J 

MIRAGE 

MURCH 

PALOMAR 

HOBO 3 

SHUHE 

STANDARD 

swan CUBK' 


TEMPO 

TKI EX 

VIBROPLEX 

VOCOM 

WACOM 

YAESU 

AND MORI 


BOATERS: Satellite Navigation Equipment 
Call for info on “SATNAV," 

BUSINESSMEN; Ask about BARRY'S line of 
business-band equipment. We’ve got it\ 

Amateur Radio License Classes: 

Wednesday & Thursday: 7-9 pm, Saturday 10 am-noon 


AOUISE I 
HABLA | 
ESPAfaOL ■ 


I he Export Experts Invite Overseas orders 
] — We Ship Worldwide 


BARRY ELECTRONICS 

512 BROADWAY, NEW YORK. N.Y. 10012 

TELEPHONE ( 212 ) 925-7000 

TELEX 12-7670 J 
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Ham Radio’s Bookstore 

Greenville* NH 03048 


CODE PRACTICE TAPES FROM 
HRPG — Practice copying Morse 
Code anytime, anywhere. Whether 
you’re upgrading your present license or 
just trying to up your code speed, a large 
assortment allows you to choose exactly the 
Y kind of practice you need, 

each tape $4,95 2/S8.95 3/S12.95 

CODE PRACTICE TAPES 

Here are three dilterent straight cade lapes consisting ol randomly 
generated six character groups sent at different speeds These tapes 
are excellent lor budding both the speed and copying accuracy needed 
tor contesfrng DXing and trattic handling 

HR-STC1 - $4.95 HR-STC3 — $4.95 

1 5 wpm code for 2b minutes 25 wpm code lor 20 minutes 

10 wpm code toi 25 minutes 30 wpm code lor ?0 minutes 

>5 wpm code for 2b minutes 35 wpm coefe lor 20 minutes 

HR-STC2 _ $4 95 *0 wpm code lor 20 minutes 

15 wpm code tor 50 minutes 
22 5 wpm cotie lor j r > minutes 

HI/LO SERIES — Code Study Topes 

In this unique senes, characters are sent dt high speeds with long 
pauses between each character foi example HLG4 (1b/? 5 wpnn 
consists at characters sent al a 1 5 wpm rale but with ? 5 wpm spat 
mg between each character These tapes are excelled lor the beginner 
who wants to practice copying higher speed code witnout rhe trust'a 
non of constantly gelling behind 

HR-HIC1 — $4.95 HR-HLC3 — $4.95 

22 b 2 W'pm code (or 80 minutes 15/5 wpm code for 28 minutes 

HR-HLC2 _ S4 95 15/7 ^ wpm r ° f ^ oimutes 

_ f , r t 15/10 wpm code lor 28 mi notes 

t, j j wpm code foi ?Q minutes sjo uif'A pi qc 
22 5/ / 5 wpm code lor 20 minutes nn-nLL'l 
22 5 10 wpm code tar ?0 minutes, lb 2 5 wpm code for 80 minutes 
2? bV 13 wpm cade tar 20 minutes 


15/2 5 wpm code for 80 minutes 


Please add $i for shipping 


Ham Radio’s Bookstore 

Greenville, NH 03048 


























HAM RADIO'S SUMMER FUN 


ACT NOW! 

OFFER EXPIRES 
MIDNIGHT SEPT. 21 





f save\\ 

(/ 10% A 

BRAND NEW 

2ND OP 

by Jim Rafferty, N6RJ 

Completely revised and updated with all of the latest 
information, the brand new 2nd Op is an indispensable 
operating aid for all Radio Amateurs. The 2nd Op gives 
you at the twist of a dial: prefixes in use, continent, 
zone, country, beam heading, time differential, postal 
rates, QSO and QSL record and the official ITU prefix 
list. Every ham needs a 2nd Op. Order yours today. 
©1981, 1st Edition. 

□ HR-OP $6.95 

NOW 

AVAILABLE 

FROM BEVERAGES THRU OSCAR 
- A BIBLIOGRAPHY 
by Rich Rosen, K2RR 

From Beverages Thru Oscar — A Bibliography is a 

complete list of every article that would be of interest 
to a Radio Amateur or professional that has been pub¬ 
lished over the last 65 years. References are from CQ, 
Ham Radio, 73, CIST, Proceedings of both the IRE and 
IEEE and Wireless Engineer, to name just a few. In 
fact, over 292 Magazines have been listed in this book 
with 92 different subject areas referenced. If you can’t 
find it in this wonderfully complete bibliography, 
chances are, it was never published. Never before has 
a book like this been put together. Don’t wait another 
minute to get this invaluable reference tool. It costs 
just $29.95 but is worth much, much more. ©1979. 

□ PR-BO Softbound $29.95 

U.S. & FOREIGN 1981 
RADIO AMATEUR CALLBOOKS 

This is the operating tool tor today's Radio Amateur. 
The 1981 Cailbook is crammed full of the latest 
addresses, QSL information and other vital data. The 
Cailbook is an invaluable aid in your quest for WAZ, 
WAS or DXCC. Order yours today. ©1980. 

□ CB-US Softbound $17.95 

□ CB-F Softbound $16.95 

Please add $2.55 to cover Cailbook shipping. 


BRAND NEW 

WORLD PRESS SERVICES, 
FREQUENCIES 

by Thomas Harrington 

In today’s fast moving world, staying up-to-date can 
be a very difficult undertaking. Tuning in to the differ¬ 
ent world wide press services is one way to keep 
abreast of all the latest developments. There are hun¬ 
dreds of news service teletype stations operating 
around the clock from all parts of the world. The 
easiest way to find these stations is to have a copy of 
this brand new book on your operating table. Stations 
are listed by times and frequencies for easy locating 
and listening. Author Harrington also gives you plenty 
of helpful hints on the ins and outs of RTTY equipment 
and other “tricks of the trade.” A must if you want to 
stay tuned to the latest world developments. ©1981. 

□ UE-PS Softbound $5.95 

MODERN ELECTRONIC 
CIRCUIT MANUAL 

by John Markus 

3600 circuits, from amplifiers to zero voltage reference 
switches! Exhaustively researched and arranged for 
ease of use, this comprehensive volume is an invalua¬ 
ble aid to anyone interested in electronics. For the 
ham there are filters, amplifiers, counters, clippers 
and more. Electronics hobbyists will also find this 
book full of valuable and interesting circuits that can 
be used in a variety of different ways. It would seem 
that the list is almost endless. Circuits are fully refer¬ 
enced as to where they came from, so that further 
research can be done if necessary, it’s big, it's heavy 
and it’s expensive. But it’s a must if you want your 
library to be complete. ©1980, 1238 pages, 8.5 
pounds. 

□ MH-40446 Hardbound $44.50 

plus $2.50 shipping 

OWNER REPAIR OF 
RADIO EQUIPMENT 

by Frank Glass, K6R0 

“The successful repair of any device results in restor¬ 
ing its operation at least to the level it had just before 
it quit.” With this basic concept in mind, author Frank 
Glass gives you step by step instructions on how to 
repair all kinds of electronic equipment. Fourteen 
chapters cover every aspect of repair procedure from 
component use and failure and how to read schematic 
diagrams to a most important subject, safety. This 
book is required for the amateur new to servicing his 
own equipment. 85 pages. ©1979. 

□ RQ-OR Softbound $7.95 

SHORTWAVE PROPAGATION 
HANDBOOK 

Edited by George Jacobs, W3ASK, 
and Theodore J. Cohen, N4XX 

For many hams, both new and old, radio wave propa¬ 
gation is still a mystery. Realizing this, the authors 
went about the task of preparing a simplified text that 
coufd be understood by hams, swl’s and engineers 
alike. Stress has been given to simplified explanations 
and charts. The authors also detail a simplified method 
of do-it-yourself propagation forecasting. To assist 
your forecasting efforts, the book contains a complete 
listing of the 12 month smoothed sunspot numbers 
since 1749. Join those who know how to predict when 
the bands will open to specific areas of the world. 
©1979. 

□ CQ-PH $7.50 


FROM: 

Name_Call_ 

Address_ 

City_State_Zip_ 

□ Check or Money Order Enclosed 

□ VISA □ MasterCard 

Acct. # _ 

Expires_MC Bank #_ 


Catalog # 


THE 10 METER FM HANDBOOK 

by Bob Heil, K9EID 

Here's an exciting and inexpensive new way to have 
fun. Convert that old CB radio to 10-meter FM. IO¬ 
meter FM is very similar to 2-meter FM. except you 
can talk around the world with broadcast quality sig¬ 
nals. This new book gives you simple, precise, step- 
by-step instructions on how to convert most CB radios 
to 10-meter FM. The author also goes through a com¬ 
plete description of everything else you need to know 
to get on 10-meter FM; band plan, operating proce¬ 
dure, amplifiers, antenna systems and how to put a 
10-meter repeater on the air. If you want a way to 
chat with the world from your car, but don’t want to 
put a bulky HF transceiver in the front seat, 10-meter 
FM is a natural for you. ©1980. 

□ MP-FM Softbound $4.95 

ARRL LICENSE MANUAL 

78th Edition 

Do you have your copy? Brand new. fully revised, 
covers the latest FCC exams. The new 78th Edition 
should be required reading for everyone studying for 
the Technician, General, Advanced or Extra class 
license. This “grandfather” of all study guides has 
been carefully researched and prepared to ensure that 
you are capable of passing the Amateur exams if you 
successfully complete the book. Every Amateur should 
have a copy as it also contains a complete set of the 
latest FCC Amateur Rules and Regulations. ©1981. 
Bigger than ever. 

□AR-LG Softbound $4.00 

ELECTRONIC COMMUNICATION 

1981 ’s Best Seller 
by Robert Shrader 

1980 edition based on the latest exams. This popular 
volume presents in a simple step-by-step method, the 
basic practical theory of radio and electronics. This 
revised edition covers every FCC exam from Amateur 
Radio Novice to Commercial, in wide use as a text¬ 
book, Electronic Communication is based upon the 
most up-to-date FCC sample exam questions available. 
To reinforce learning, every few pages there is a quiz 
that tests your comprehension. A carefully planned 
home study program, this book will allow you to pass 
any of the FCC exams. ©1980, 783 pages. 

□ MH-57138 Hardbound $26.95 

THE RADIO AMATEUR 
ANTENNA HANDBOOK 

by William I. Orr, W6SAI and Stuart 
Cowan, W2LX 

Th/s book contains lots of well illustrated construction 
projects for vertical, long wire, and HF/VHF beam 
antennas. You’ll also get information not usually found 
in antenna books. There is an honest judgment of an¬ 
tenna gain figures, information on the best and worst 
antenna locations and heights, a long look at the quad 
vs. the yagi antenna, information on baluns and how 
to use them, and new information on the popular 
Sloper and Delta Loop antennas, The text is based on 
proven data plus practical, on-the-air experience. The 
Radio Amateur Antenna Handbook will make a valuable 
and often consulted reference. 190 pages. ©1978. 

□ RP-AH Softbound $6.95 

SAVE 10% 

ON ALL ORDERS 

HURRY - OFFER EXPIRES 
MIDNIGHT SEPT. 21 


Title 


QTY. I Price 


Total 


Allow 2-4 weeks for delivery. Prices subject to change without notice 

For Cailbook please add $2.55 each order ship¬ 
ping charge. 

SEND TO: HAM RADIO’S BOOKSTORE 
GREENVILLE, NH 03048 


LESS 10% 

SHIPPING 

TOTAL 


$ 2.00 
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Tell 'em you saw it in HAM RADIO! 






Take it Arom Malnerd_ 





Dielectric Commontcanons 


GLB 


HIGH PERFORMANCE 
PRESELECTORS 


MODEL P50 to P500 


* 50 - 500 MHz 

* Ultimate reaction over 80 dB 

* Five large helical resonators 

* Low noise 

* High overload resistance 

* Typical rejection figures: 

±600 kHz at 144 MHz: -30 dB 
+ 1.6 MHz at 220 MHz: -40 dB 
±5 MHz at 450 MHz: -45 dB 

* The solution to interlerence, intermoti and 
desens problems on repealers 

* 12V DC operation 

* Dimensions only 1.5 x 2.5 a 4 75 exclud¬ 
ing connectors 

* Custom tuned to your frequency 

* Low cost — only $69 95 

* Allow $2 00 lor shipping and handling 

We have a complete line or transmute* ano receiv 
er sirups and synthesizers tor Amateur and com 
merciai use Wrue or calf Iot pur tree catalog 

We welcome MasterCard or VISA 


r.i o ci crTDnKiirc 


2300 


MHz MICROWAVE 
DOWNCONVERTERS 


DOWNCONVERTER 

1^#* m ||i »#■ « v • w * * ■ * * *#*■!# * 

Assembled.$48.50 

2300 MHz PREAMP 

Kit.$25.00 

POWER SUPPLY 

Assembled.$35.00 

SATELLITE TV EARTH STATION 

• 24 Channel Receiver 

• 10' Antenna 

• Dexcel 120° LNA 
Call for details and price 

Also Available: Commercial System with 
Bogner Antenna.$169.00 


2300 MHz 
ANTENNA 


WITH BOX 
FOR DOWN- 
CONVERTER 

$ 27.50 


PB RADIO SERVICE 

1950 E. PARK ROW • ARLINGTON, TX 76010 


FOR INFORMATION CALL 

(817) 460-7071 


More Details? CHECK OFF Page 98 
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808 N. Main 
Evansville, JN 47711 


TENTEC 

546 OrmrifC 
500 Delta 
525 Argosy 
280 Supply 

255 Powet Supply/Spkr 
243 Vto—Omni 
283 Vlo Delta 
444 Hercules Amp 


ICOM 


1C SAT 


ST060 00 
760 00 
485 00 
150 00 
170 00 
169 00 
169 00 
1340 00 


$235 00 


AzdenPCSOOOOfTTPkii S 315 00 
BENCHER XZ 2 audio CW Filter 63 00 


CUBIC Astro 103 
HY GAIN V22metar vertical 
I COM 7 20/A Power Sop Mic 
KANTRQNlCS Mini Reartfsr 
MFJ 496 Keyboard 
MIRAGE 623 

mm 6108 

B (01b 
BilOTti 

SANTECH11200 
SHURE 444D 


1175 00 
40 00 
1299 00 
279 00 
295 00 
80 00 
150 00 
239 00 
205 00 

300 00 
48 00 


812 - 422-0231 

MON FRi 9AM-6FM * SAT 9AM 4PM 

■ ftiitt Itlr Our jrttfuita tQwQtr\+nt Njf • 


TM 


“You’ll have tHe— 
best matched pair 
in town!” 

Matching your antenna and transmitter 

requires the accuracy of our 1000-A RF 

Wattmeter for serious DXing. Trimming your 

antenna for the frequency you're working 

ensures you'll get maximum power out and minimum, 

reflected power back. Get more reach with the best 

matched pair in town. * 

i 

You can depend on Dielectric, 

M THE MATira SOimCE for 

m jk 2-year-warranted RF product^^^— 

—■ quality meters, couplers 

< 1 and loads* 


Call us for more information and the name of 
your nearest dealer. 


We're 3 Courage Center 
HANDhHAM supporter. 


Sow England Integrity and craftsmanship 
...li traditional m Maine Lobster. 

DIELECTRIC COMMUNICATIONS C TH 

A LJrglT OF GENERAL SiGNAL 

Raymond, Mmlrx* 04071 USA / 307-695-4688 / 800 841-9678 / TWX 710-880-6800 

































Adversers V 
check-off 


... for literature, in a hurry— we'll 
rush your name to the companies 
whose names you “check-off” 

Place your check mark in the space>t>etween 
name and number. Ex: Ham Radio .V-- 234 


Ace_850 

AEA _ 677 

Alaska Microwave_826 

All Elec._926 

Alpha Delta_949 

Aluma_589 

Amidon_005 

Applied Inv._862 

Atlantic Surplus * 
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Smithe___ 930 

Spectronics * 

Spectrum Int._ 108 
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UNR-Rohn_410 
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*Please contact this advertiser directly. 

Limit 15 inquiries per request. 
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Please use before October 31, 1981 

Tear off and mail to 

HAM RADIO MAGAZINE - "check off'" 
Greenville, N. H. 03048 

NAME. 

CALL. 

STREET . 

CITY. 
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hey 

look here 


call toll free: nights 

(800) 231-3057 

6-10PMCDST,M.W.F. 

days: 713 658-0268 


ICOM 

IC 720A/AC . . 

....$1298 


1C 730. 

.729 


IC 2AT. 

.249 


IC22U. 

.269 

Santee 

HT 1200. 

.299 

ETO 

Alpha 78 . . . . 

. 2707 


374 .. . 

. 2036 


76A . . . 

.1585 


76PA . . 

.1866 

Telrex 

TB5EM. 

.425 

Drake 

TR7/DR7 . . . . 

.1349 


R7/DR7. 

.1299 

AEA 

Morse mafic . 

.169 


Order KWM 380 Now 

OLD PRICE 

Rockwell Accessories in Stock 

Bash Books.9.95 

Amphenol Silver Plate PL-259. 1.00 


Antique/Rare Tubes.Call 

GE572B.38 

Timex 24 hour Wallclock.... 24.95 

Robot 800A.749 

Cubic 103.1195 

Bird 43 SLUGS 

Portable VJ Amplifier 

2 watts in 33 watts out.$89.95 

Belden 9405 Heavy Duty 


Rotor Cable 2#16, 6#18.45<&/ft 

Belden 8214 RG-8 Foam_36$/ft 

Belden 9258 RG-8X 

Mini-coax.19<&/ft 

Alliance HD73 Rotor.109.95 


Call forTS830S, TS130S, TS-530S 
plus accessories 


MASTERCARD VISA 

All prices fob Houston except where indi¬ 
cated. Prices subject to change without 
notice, all items guaranteed. Some items 
subject to prior sale. Texas residents add 
6% tax. Please add sufficient postage, 
balance collect. 



Electronics Supply, Inc. 

1508 McKinney 
Houston, Texas 77010 
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Introducing 
lie first fully 
arammable 


Store 

commands, 

as well as text, 

for automatic execution 


6,400 different practice sessionS^^^^ 

Each sequence sends approximately 3 !oia^™ 
characters before repeating. 

Other features: 

Built-in sidetone oscillator and speaker have 
pitch and volume controls. Phone jack and ear¬ 
phone are included for private listening. Complete 
details on the great new ^iMatic Memory Keyer 
are in the latest Heathkit Catalog. Or see it at 
your nearby Heathkit Electronic Center* 

. ■ Send for free catalog 

ilr^lihkit Write to Heath Company, 

[P i J c 1 Dept. 122-814, Benton Harbor, Ml. 
w ffHfl ln Canada coniaci Heath Company 
« *f | Hf 1400 OuntJas Street E Mississauga. QNT L4X J?R7 

Visit your Heathkit Store 

v- ,- jf ' Where Heathkit 
' *\: products are 

ft; * * \ * v ?* displayed,sold 

V*. ■ ■ and serviced. 

^See your telephone 
1 white pages tor locations* 

* Units of Ventechooiogy 
„ Electronics C&fporalion m the U S 


The Heathkit ^Matic Memory Keyer’s custom 
microprocessor stores up to 240 characters of 
text or commands. Variable-length buffers elim¬ 
inate wasted memory space. "Command strings" 
allow text to be stored in several buffers, then 
strung together in any sequence for most effi¬ 
cient use of memory. Command strings can 
also select speed, weight, spacing and auto¬ 
repeat count. 

No external key to buy 

Integral capacitive “touch" paddles unplug and 
store in their own compartment inside the Keyer 
when not in use, Lett handed? A touch of the key¬ 
pad and the paddles are reversed. Choose any 
speed between 1 and 99 words per minute, and 
any of f t weight settings. Special rear-panel jack 
connects mechanical paddle. 

Great code practice machine, too 

A‘'practice" mode sends random code groups of 
random length and selectable types for a total of 













' 7 / W ^ 
Hit ^ I\t 




-1 -.. • ™' * 


■ao^^ J«' , B 

ifr J' m. . 


•. 

5^. * 


" 


»ws* i 


tfl 


n dL 

/„.■/'" *- 

■ '-, 1 / 

* A/> 




. / '/ 






vT - 

' ofe VN< i 


Jir 




IK « J 




* ' 


< %m 

' ^ -v 

*>^W’ WUJj 

V 1 ^ T Wl /^jPJr * f. ' 
£, cl" "* “-^ 

\ ;*r t 


- 

\vt^ / 


«*’# 

fe, 




wg; 




i. y-vX.. 




Ti i ) 


Stuck with a problem? 


TE-12PA 


0urTE-12P Encoder might be just the solution to pull 
you out of a sticky situation. Need a different CTCSS 
tone foreach channel in a multi-channel Public Safety 
System? How about customer access to multiple re* 
peater sites on the same channel? Or use it to generate 
any of the twelve tones for EMS use. Also, it can be used 
to access Amateur repeaters or just as a piece of ver 
satile test equipment. Any of the CTCSS tones may be 
accessed with the TE-12PA, any of the audible frequen¬ 
cies with the TE-12PB. Just set a dip switch, no test 
equipment is required. As usual, we're a stickler for 
Iday delivery with a full 1 year warranty. 


67QXZ 

85 4 YA 

103,5 1A 

127 3 3A 

156 75A 

192 8 7A 

71 9 XA 

88 5YB 

107 2 IB 

131 B3B 

162 2 5 B 

203 5 Ml 

74 4 WA 

91.5 ZZ 

110 9 2Z 

13654Z 

167 96Z 


77 0XB 

94.8 ZA 

114 8 2A 

141 34A 

173.8 6A 


79 7SP 

97 4 ZB 

118 8 2B 

146 2 40 

179 9 6B 


82.5 Y2 

100 0 1Z 

123.0 3Z 

151 4SZ 

186.2 72 



* Frequency accuracy, ±.i Hz maximum -40 a Cto +85*G 

* Frequencies 1o 250 Hz available on special order. 

* Continuous tone 


TE 12PB 


* Output level flat to within t,5db over entire range selected 

* Immune to RF. 

* Powered by 6-3Gvdc, unregulated at 8 ma. 

* Low impedance, low distortion, adjustable sinewave output, 
5v peak-to-peak. 

* Instant start-up. 


TEST TONES 

TOUCH TONES: 

BURST TONES 


600 

697 

1209 

1600 

1850 

2150 

2400 

1000 

770 

1336 

1650 

1900 

2200 

2450 

1500 

852 

1477 

1700 

1950 

2250 

2500 

2175 

941 

1633 

1750 

2000 

2300 

2550 

2805 



i&OO 

2100 

2350 



* Frequency accuracy, ± 1Hz maximum -40Xto +85 a C 
» Tone length approximately 300 ms. May be lengthened, 
shortened or eliminated by changing value of resistor 


$89.95 


COMMUNICATIONS SPECIALISTS 


426 West Taft Avenue, Orange. California 92667 
(800) 854-0547/Califorma: (714) 998-3021 






















By Popular Demand ... 

Yaesu’s All-New VHF/UHF Transceivers! 

Yaesu is proud to introduce a new generation of computerized VHFand UHF equipment With the features you 
have asked tor and the quality you demand, these revolutionary transceivers are your passport to the newest 
frontiers in Amateur Radio! 



FT-290R 2M MULTIMODE PORTABLE! 

• Batten Powered (NiCd C-Cells Optional) 

• LCD Display with Night Light 

• USB/LSB/CW/FM with 2.5W flF Output 

An entirety new concept in VHF operating 1 ICO 
display with lull microprocessor control, 10 
memories, two VFO's and multimode flexibility, all 
from a battery powered package Telescoping 
antenna built in Optional FL-2010 PA and FP-SGA 
AC Supply A 


COMPLETE OSCAR STATION! 

• FT-430R - 143,5 to 148.5 MHz SSB/CW/FM 

• FT-780R - 430-440 MHz SSB/OW/FM 

• SC*1 Station Console w/Digital Clock 

A complete microprocessor based communication 
system with convenient switching of scanning and 
microphone controls, AC power supply and T6 
button tone pad 


FT-690R 


FT-208R 


2 METER FM HAND-HELD! 6 M MULTIMODE PORTABLE! 70 CM FM HAND-HELD! 


• USBfCW/AM/FM Battery Portable 

• LCD Frequency Display with Night Light 

• 10 Memories with Lithium Backup Cell 

Catch those exciting OX openings with the new 
FT 69QR 6 meter portable FTepeater shift E1 MH?j 
two scanning steps per mode and dual VFQ s tor 
top flexibility 


Sporting unmatched engineering and manufacturing know-how, Yaesu's technical staff is 
committed to pushing the state of the art. Yaesu products are backed by a nationwide dealer 
network and two factory service centers for your long-term service needs. So when it s time 
to upgrade your station equipment, join the thousands of hams that are tired of compromise 
- |om them by investing in Yaesu! 


• LCD Display with Lithium Backup Celt 

• Selectable 5 kHz/10 kHz Scanning 

• 10 Memories with Auto/Resume Scan 

• 15 Button Tone Encoder 

Yaesu s latest thoroughbred for 2 FM is the 
FT 2G8R Hand Held Four digit LCD display. 10 
memories, limited band scan and priority channel 
make this the most versatile hand-held ever made 
available to the amateur Iraiemitv 


• LCD Display with Lithium Backup Cell 

• Selectable 25 kHi/50 kHz Scanning Steps 

• 440-450 MHz with 10 Memories 

• Memory/Band Scan and Limited Band Scan 

• Resume Scan 

• 16 Button Tone Encoder 

Yaesu leads the way wilh its pioneering micro- 
processor controlled 440 MHr hand held Priced 
competitively against much simpler uruls the 
FT 70BR system includes a full line of accessories, 
including CTCSS MiCd chargers, and remote 
speaker microphone options 


'..‘ni' ptdurecl fl&ovi are hxIm toil 

Gallons S(,l .our Yaosu aedli^ 

Hiile Anti 5pcc.ilicatioitt Sobied lo 
Uirf'ifle Without Oolite Ur UOujiliaii 


The radio. 
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YAESU ELECTRONICS CORP. 6851 Walthall Way. Paramount. CA 90723 • (213) 633-4007 
Eastern Service Ctr., 9812 Pnnceton-Glendale Rd . Cincinnati. OH 45246 • (513) 874-3100 
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jCOM has always been rhe □ 

amateur communications equipment 
industry's leader in 2 meter solid □ 

state digital technology. ICOM 
continues its established leadership 
with the all new IG251A 2 merer 
mufti-mode base transceiver. ICOM's 
advanced engineering incorporated 
a multi-memory system, 2 n 

programmable scanning systems. 2 u 

internal VFOs, end built in repeater 
offsets. 

The New ICOM 251A is rhe most 
advanced, flexible 2 meter system O 

on the marker, incorporating features 
customers ask for most: 

□ Memory scon — automatically 
stops on an active frequency 
programmed in the memory. 


^ w ■ 


3 memories built in (quick access 
to your favorite frequences) 

Programmable band scan — scan 
the whoie band, or ony portion of 
it you desire (adjustable scanning 
speed). Automatically resumes 
scanning after 16 seconds if 
desired. 

Squelch on SSD! The 251A will 
auromoticolfy and silently scan the 
SSD portion of the bond seeking 
out the 5SB ocriviry on 2. 

Multi-mode operation — U5D, LSD, 
CW, FM. Greof for getting into 
Oscar, plus enjoying 5SB rag 
chewing as well as repeater 
operation (including me new 
subbond). 
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□ 600kc Repeater offset built in. 
Easy repeater operation on the 
FM portion of the band. 

□ Variable repeater split — with rhe 
2 built in VFO's, it’s possible to 
work me odd splits plus 
occommodore future repeater 
band plan changes. 

The RF amplifier and first mixer 
arcuits using MOS FETs, and other 
dreuits provide excellent Cross 
Modulation and intermodular!on 
characteristics. The 1C-251A has 
excellent sensitivity demanded 
especially for mobile operation, high 
stability, and with Crystal Hirers 
having the high shape focrors, 
exceptional selectivity. 





2112 116ih ME. Bellevue, WA 98004 
3031 Towerwood Drive, Dqllos, TX 75234 

All Sidled Ipedfleouom pre approx men# and sutler to change without notice or obligation* All ICOM rodeos iignfUct»rufy exceed FCC regwloiiom limiting spudoui ermssJoni. 


































